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I. INTRODUCTION 

Work i n  nuclear  energy research and development i n  what has become the  

Rocketdyne D i v i s i o n  o f  Rockwell I n t e r n a t i o n a l  Corporat ion began i n  1946. 

Dur ing t h e  evo lu t i on  o f  these operat ions,  small t e s t  and demonstration 

reac to rs  and c r i t i c a l  assemblies were operated, reac to r  f u e l  e l  ements were 

fabr ica ted .  and used reac to r  f u e l  elements were dfsassembled and declad. 

These p r o j e c t s  have been completed and terminated over t h e  pas t  30 years. 

Most of t h i s  work was performed a t  t h e  Santa Susana F i e l d  Laborator ies (SSFL) 

and i s  descr ibed i n  d e t a i l  i n  Reference 18. No work w i t h  nuclear  ma te r i a l s  

has been conducted s ince 1987, and t h e  o n l y  ongoing work du r ing  1989 was the  

cleanup o f  t h e  Rockwell I n t e r n a t i o n a l  Hot Laboratory (RIHL) and cont inu ing  

decontamination o f  the  remaining nuc lear  f a c i l i t i e s .  I n  October 1989, the  NRC 

Special  Nuclear Ma te r i a l s  License was amended t o  permi t  o n l y  a minor amount o f  

nuclear  ma te r i a l  f o r  research purposes. Since then, t h e  l i c e n s e  has been 

f u r t h e r  amended t o  permi t  o n l y  decommissioning operat ions. 

These operat ions have been conducted under S ta te  and Federal l i censes and 

under con t rac t  t o  DOE and i t s  predecessors a t  th ree  main loca t ions .  i d e n t i f i e d  

as t h e  Santa Susana F i e l d  Laborator ies (SSFL). De Soto (DS), and Canoga (CAI. 

The l o c a t i o n  o f  these s i t e s  i n  r e l a t i o n  t o  nearby communities i s  shown i n  

F igure  1. Undeveloped land surrounds most o f  the  SSFL s i t e ,  w i t h  occasional 

c a t t l e  g raz ing  on t h e  southern p o r t i o n  and some orchard farming a t  the  eastern 

boundary. No s i g n i f i c a n t  a g r i c u l t u r a l  land use e x i s t s  w i t h i n  30 km o f  the  

SSFL s i t e .  Surrounding t h e  De Soto and Canoga complexes i s  l i g h t  indus t ry .  

o the r  commercial establishments, apartment bu i l d ings ,  and s ing le - fami ly  

houses. With t h e  except ion o f  the  P a c i f i c  Ocean about 20 km south, no 

rec rea t i ona l  body o f  water o f  noteworthy s fze  i s  located i n  the  surrounding 

area. Four major rese rvo i r s  p rov id ing  domestic water t o  the  greater  Los 

Angeles area are  located w i t h i n  50 km o f  SSFL. However, t h e  c loses t  r e s e r v o i r  

t o  SSFL (Bard Reservoir)  i s  more than 10 km away. 



Figure 1. Map of General Los Angeles Area Showing Locations o f  
Major Rocketdyne Faci 1 i t i e s  



The Santa Susana Field Laboratories (SSFL) site (Figure 2 )  occupies 2.668 
acres located in the Siml Hi 11s of Ventura County. approximately 30 miles 

northwest o f  downtown Los Angeles. The SSFL site is situated on rugged ter- 
rain which typifies mountain areas of recent geological age. Elevations of 

the site vary from 1650 to 2250 ft above sea level. Both Department of Energy 

(DOE) and Rockwell International owned facilities, shown in Figure 3, share 
the Area IV portion o f  this site. The SSFL site also contains facilities in 
which operations with nuclear materials licensed by the U.S. Nuclear 
Regulatory Commission and radioactive materials licensed by the State of 
California are conducted. The principal licensed facilities are (1) the 
Rockwell International Hot Laboratory (RIHL) (Bui ldlng 020). (2) several X-ray 
and radioisotope industrial radiography inspection facilities, and (3) a 
radiation instrument cal i bratlon laboratory. Sealed sources are used for 
process monitoring. The main W E  facility is the Radioactive Material 
Disposal Facil i ty which receives. processes. and packages radioactive wastes 
for disposal at authorized W E  disposal sites. 

Some research licensed by the State of California using radioactive mate- 
rials is conducted at the De Soto site (Figure 4) in the Building 104 Applied 
Nuclear Technology laboratories and in the Gamma Irradiation Faci 11 ty. The 

De Soto location Is typical of the San Fernando Valley floor at an altitude of 
875 ft above sea level. Research programs are conducted in the Building 104 
Applied Nuclear Research laboratories and in the G a m  Irradiation Faci 1 i ty 
(containing approximately 3 0  kc1 of 60~o and 560 kCi of 13'cs as sealed 
sources). 

At the Canoga site, the predominant use of radiation is in industrial 
radiography for quality control inspection of rocket engine components using 
lg21r sealed sources and X-ray machines. Other uses of radiation and/or 
radioactive materials involve research and development. These include sealed 
sources and a1 loys activated by charged-particle irradiation. 

Within Area IV of the SSFL site is an 90-acre government-optioned area 
where Department of Energy (DOE) contract activities are conducted. Most of 



F i  gure 2. Rocketdyne D i v i s i o n -  Santa Susana F i e l d  L a b o r a t o r i e s  S i t e  



F i g u r e  3. Map o f  Santa Susana F i e l d  Laborator ies Area I V  Faci  11 t i e s  



Figure 4. Rocketdyne Division--De Soto Site 



the  work i s  performed by t h e  nonnuclear Energy Technology Engineering Center 

(ETEC). The major opera t iona l  nuclear  i n s t a l  l a t i o n  w i t h i n  the  DOE-optioned 

area i s  t h e  Radioact ive Ma te r ia l   disposal F a c i l i t y  (RMDF). This  f a c i  1 i t y  has 

been used for  storage o f  sealed i r r a d i a t e d  f u e l  and f o r  packaging r a d i o a c t i v e  

wastes r e s u l t i n g  from nuclear  f a d  l l t y  decommissioning operat ions.  No nuclear  

f u e l  has been present  a t  t h e  RMDF s ince May o f  1989 when the  l a s t  packages of 

disassembled Fermi f u e l  were shipped t o  another DOE s i t e .  Rad ioac t ive ly  con- 

taminated water i s  evaporated and t h e  sludge i s  d r i e d  and disposed as packaged 

d r y  waste together  w i t h  o the r  d r y  wastes a t  a DOE disposal  s i t e .  

Licensed programs conducted du r ing  1989 were d i rec ted  towards decontami- 

n a t i o n  and decommissioning o f  the  RIHL. which was l a s t  used f o r  nuclear  reac- 

t o r  f u e l  disassembly i n  1987. 



11. SUMMARY AND EVALUATION OF ENVIRONMENTAL MONITORING RESULTS 

The r e s u l t s  o f  t h i s  environmental mon i to r ing  i n d i c a t e  t h a t  t he re  are no 

s i g n i f i c a n t  sources o f  unnatural  r a d i o a c t i v e  ma te r ia l  i n  t h e  v i c i n i t y  o f  the  

Rocketdyne s i t e s .  The atmospheric discharge o f  r a d i o a c t i v e  ma te r ia l s  and 

d i r e c t  exposure are  the  o n l y  p o t e n t i a l  exposure pathways t o  t h e  general p u b l i c  

from Rocketdyne nuclear  operat ions. A1 1  1  i q u i d  r a d i o a c t i v e  wastes a r e  

processed f o r  subsequent disposal a t  DOE disposal s i t e s .  L i q u i d  rad ioac t i ve  

wastes a r e  n o t  re leased i n t o  the  environment and do no t  c o n s t i t u t e  an exposure 

pathway. Groundwater and sur face water a re  sampled and analyzed t o  assure 

de tec t i on  o f  any a r t i f i c i a l  r a d i o a c t i v i t y .  With the  except ion o f  n e g l i g i b l e  

concentrat ions o f  t r i t i u m ,  o n l y  n a t u r a l  r a d i o a c t i v i t y  has been found i n  t h i s  

water. 

The maximum i n d i v i d u a l  annual exposures est imated f o r  persons a t  the  s i t e  

boundary and a l s o  a t  nearby residences are  small when compared w i t h  na tura l  

r a d i a t i o n  and w i t h  a1 1  app l icab le  gu ide l ines .  Airborne pathway dose estimates 

were ca l cu la ted  by use o f  AIRDOS-PC f o r  unnatural  rad ionuc l ides  i d e n t i f i e d  i n  

t h e  e f f l u e n t  from each nuclear  f a c i l i t y .  A l l  estimates f o r  the  maximum hypo- 

t h e t i c a l  exposed i n d i v i d u a l  are below t h e  EPA (NESHAPs) l i m i t s .  The external  

r a d i a t i o n  exposure estimates a t  the  maximum exposed boundary l o c a t i o n  and a t  

the  nearest residence are  based on r e s u l t s  f o r  s i t e  ambient r a d i a t i o n  dosi-  

meters and a l s o  for  several f a c i l i t y  workplace r a d i a t i o n  dosimeters. 

The unshi e l  ded external  annual exposure r e s u l t i n g  from operat ions 

conducted a t  the  RMDF i s  estimated t o  be about 36 mR a t  t h e  nearest 

boundary-l ine l o c a t i o n  and l ess  than 0.1 mR f o r  the  nearest residence. These 

values are  below the  DOE long-term l i m i t  of 100 mrem per  year  as spec i f i ed  i n  

"Radiat ion Standards f o r  P ro tec t i on  o f  the Pub l ic  i n  the  V i c i n i t y  o f  DOE 

F a c i l i t i e s "  (9-3-85). The boundary-l ine exposure i s  conservat ive i n  t h a t  the 

rugged t e r r a i n  a t  the  s i t e  boundary nearest t h e  RMDF precludes anyth ing more 

than t h e  r a r e  and temporary presence o f  any person a t  t h a t  l oca t i on .  These 



values were determined by ca lcu la t ing the exposure expected a t  the boundary 

and nearest residence on the basis o f  the highest annual r e s u l t  f o r  area 

dosimeters i n  place around the f a c i  1 i ty.  For the nearest residence, rad ia t ion 

attenuation by the a i r  lowers d i r e c t  rad ia t ion  t o  p r a c t i c a l l y  nonexistent 
levels. I n  most cases. intervening i r r egu la r  rock formations and h i l l s  

completely shl e l d  o f f - s i  t e  locations from the rad ia t ion  sources. Only natural 

background rad ia t ion  inherent t o  the residence locat ion would be present. 

Boundary-line d i r e c t  rad ia t ion  exposures f o r  the State o f  Cal i f o r n i a  and 

U.S. NRC-1 icensed operations a t  other Rocketdyne nuclear f a c i  1 i ti es were well  

below 0.1 mR f o r  the year. These values are below the HRC and State o f  

Ca l i f o rn ia  l i m i t s  o f  500 mrem per year. 100 mrem per week, and 2 mrem per hour. 

S im i l a r l y  f o r  the  De Soto s i te ,  airborne pathway dose estimates a t  the 

boundary and a t  the nearest residence do not d i f f e r  sign1 f i  cant ly  from zero. 

Estimates o f  the external rad ia t ion  exposure a t  the De Soto boundary ( less 

than 0.01 + 0.01 mR) and a t  the nearest residence ( less than 0.01 & 0.01 mR) 

are based on the di f ference between the single highest on-site TLD measurement 

and the average o f  o f f - s i t e  measurements. The di f ference i s  more l i k e l y  the 

r e s u l t  o f  random v a r i a b i l i t y  i n  the measurements than from actual rad ia t ion 

exposure. 

These dose estimates are sumnarized i n  Table 11-1 

Supply water a t  the SSFL s i t e  i s  sampled m n t h l y  a t  two locations. This 

supply consists o f  water from deep wells site-blended w i th  potable water from 
the Ventura County Water D i s t r i c t  17. I n  addit ion, shallow groundwater i s  

sampled weekly as par t  o f  the groundwater management a t  a standpipe adjacent 

t o  the basement leve l  o f  a deactivated reactor t e s t  f a c i l i t y  (Bui ld ing 059). 

These samples are tested by gama spectroscopy f o r  any t ransfer  o f  

gamma-emitting ac t i va t ion  product rad ioac t i v i t y  from the underground reactor 

t e s t  vau l t  containment i n t o  the surrounding so i l .  Activated materials include 
6 0 ~ o  and 152Eu. both o f  which are eas i l y  detected. and none has been found. 



Table 11-1 

Public Exposure to Radiation and Radioactivity 
from Rocketdyne Operations 

Applied Nuclear Technology Laboratory (DSlO4) 
State of California 

Radioactive Materials License No. 0015-70 

1. Direct radiation 
at boundary 

Limits 
(CCR17 Section 30268) annua 1 500 mrem in one year 

weekly 100 mrem in seven days 
hourly 2 mrem in one hour 

2. Airborne Effluent 
at boundary 

Limit 
(CCR17 Section 30269) 2.OE-14 uCi/ml 

3. Air Pathway (NESHAPs) 
whole body 2.4E-06 mrem/yr 
critical organ 2.4E-06 mredyr 

Limits 
(4OCFR61.102) 

whole body 
initial organ 

25 mrem/yr 
75 mredyr 

Natural Exposure to Average Member of U. S. Public 

1. Direct radiation 

2. Airborne radioactivity 3.5E-14 uCi/ml 

3. Air pathway (radon) 

(.Health Effects of Exposure to Low Levels of Ionizing 
Radiation - BEIR V," National Academy Press, Washington DC 1990) 
and offsite measurements of gross alpha and beta radioactivity 
concentrations in ambient air. (See Table 6, sum of DeSoto 
activities) 



Table 11-1 (Cont'd) 

P u b l i c  Exposure t o  Rad ia t ion  and R a d i o a c t i v i t y  
from Rocketdyne Opera t ions  

Rockwell I n t e r n a t i o n a l  Hot Laboratory (RIEL) 
U. S. Nuclear Regulatory Commission 

S p e c i a l  Nuclear Ma te r i a l  L icense  No. SNM-21 
S t a t e  of C a l i f o r n i a  

Radioac t ive  H a t e r i a l  License  No. 0015-70 

Direct r a d i a t i o n  
a t  boundary 

5.63-03 m r e d y r  

L imi t s  annual  500 mrem i n  one year  
(10CPR20 .105, weekly 100 mrem i n  seven days  
CCR17 Sec t ion  30268) hour ly  2 mrem i n  one hour 

Airborne e f f l u e n t  
a t  boundary 

L imi t s  
(10CFR20.106, 
CCR17 Sec t ion  30269) 

A i r  Pathway (NESHAPs) 
whole body 7.lE-09 mrem/yr 
cr i t ical  organ 2.9E-09 m r e d y r  

L imi t s  
(40CFR61.102) 

whole body 2 5  m r d y r  
cr i t ical  organ 7 5  m r e d y r  

Natura l  Exposure t o  Average Hember of U. S. Pub l i c  

1. Direct r a d i a t i o n  1.OE+O2 m r e d y r  
(1.0 mSv/yr) 

2. Airborne r a d i o a c t i v i t y  3.5E-14 u C i / m l  

3. A i r  pathway (radon) 

('Iiealth E f f e c t s  of Exposure t o  Low Leve ls  of Ion iz ing  
Radia t ion  - BEIR V,. Nat iona l  Academy Press ,  Washington DC 1990) 
and o f f s i t e  measurements of g r o s s  a l p h a  and be t a  r a d i o a c t i v i t y  
concen t r a t i ons  i n  ambient a i r .  (See Tab le  6, sum of DeSoto 
a c t i v i t i e s )  



Table 11-1 (Cont'd) 

Public Exposure to Radiation and Radioactivity 
from Rocketdyne Operations 

Radioactive Material Disposal Facility (RMDF) 
Department of Energy (DOE, license-exempt) 

1. All Pathways 

a. Maximum estimated 
external dose to 
an individual 

b. Maximum estimated 
internal dose to 
an individual 

Total 

DOE limit occassional 500 mrem/y 
( 5 mSv/ y 

prolonged 100 mrem/y 
(1 mSv/y) 

(.Radiation Standards for Protection of the Public in the 
Vicinity of DOE Facilities," 9-3-85) 

2. Air Pathway Only 

a. Maxiumum estimated 
dose to an individual 

b. Maximum estimated 
dose to any organ 

DOE limit individual 25 mrem/y 
organ (0.25 mSv/y) 

0.75 mrem/y 

("Radiation Standards for Protection of the Public in the 
Vicinity of DOE Facilities," 9-3-85) 

Natural Exposure to Average Member of U. S. Public 

1. All Pathways 

2. Air Pathway (radon) 

(.Health Effects of Exposure to Low Levels of Ionizing Radiation 
-BEIR V" National Academy Press, Washington DC, 1990) 



Nonradioactive wastes discharged t o  uncontrol led areas are 1 i m i  ted t o  

1 iqu ids released t o  sani tary sewage systems and t o  surface water drainage 

systems. No in ten t iona l  releases o f  any l i q u i d  po l lu tants  are made t o  uncon- 

t r o l l e d  areas. Sanitary sewage from a l l  facilities a t  the SSFL s i t e  i s  

t reated a t  on-site sewage plants. Sludge from the sewage p lan t  digesters i s  

hauled by a comnercial t ruck ing firm t o  an approved disposal s i t e .  During 

1989, t h i s  sludge was sampled 23 times as a par t  o f  the rout ine disposal 

process. Analysis by g a m  spectroscopy o f  the samples I d e n t i f i e d  no un- 

na tu ra l l y  occurring radionuclides i n  the sludge. The o u t f a l l  from the p lant  

f o r  Area I V  f lows i n t o  re tent ion pond R-2A, located toward the southern 

boundary o f  the SSFL s i t e .  The surface water drainage system o f  SSFL, which 

i s  composed o f  catch ponds and open drainage ditches, also drains t o  re tent ion 

pond R-2A. Water from the pond may be reclaimed as i ndus t r i a l  process water 

o r  released, as necessary, o f f - s i t e  i n t o  Be l l  Creek, a t r i b u t a r y  of the Los 

Angeles River. The pond water i s  sampled monthly f o r  rad ioac t i v i t y .  I t  i s  

also sampled a t  discharge f o r  both radioact ive and nonradioactive po l lu tants  

as required by the discharge permit (NPDES CA0001309) issued t o  Rocketdyne 
D iv is ion  by the Ca l i fo rn ia  Regional Water Qua l i t y  Control Board. I n  addit ion. 

an automatic water sampler takes samples from the discharge stream channel 

(Bel l  Creek) whenever water i s  present. 

Results o f  environmental monitoring f o r  1989 are presented i n  de ta i l  and 

evaluated i n  Section 111, which deals wi th  radioact ive materials and reports 

resu l ts  o f  analyses f o r  gross alpha and beta rad ioac t i v i t y  and also plutonium 

isotopes i n  s o i l .  The maximum value determined f o r  each type o f  analysis i s  
reported i n  the tables and shows no s ign i f i can t  elevat ion over the averaged 

values. Measurements o f  radionucl ide components i n  atmospheric emissions 

provide the basis f o r  ca lcu la t ion o f  publ ic dose commitment. The sampling and 
analy t ica l  methods used i n  the environmental moni t o r l ng  program f o r  

radioact ive materials are described i n  Section I V .  Treatment and handling o f  

effluents i s  described i n  Section V. This section also provides f a c i l i t y  

descript ions and estimates the general population dose a t t r ibu tab le  t o  

Rocketdyne operations. Addl t iona l  environmental information o f  concern t o  WE 
i s  presented i n  Section V I .  including the NPDES permit f o r  release o f  water 



f rom SSFL. A comparison o f  1989 r a d i o a c t i v i t y  r e s u l t s  w i t h  the  r e s u l t s  from 

previous years appears i n  Appendix A. Appendix B provides a summary o f  t h e  

Environmental Mon i to r ing  Program Q u a l i t y  Contro l .  References are  l i s t e d  i n  

Appendix C. The ex terna l  d i s t r i b u t i o n  o f  t h i s  r e p o r t  comprises Appendix D, 
and a t a b l e  o f  a l t e r n a t i v e  u n i t s  f o r  r a d i o l o g i c a l  data i s  shown i n  Appendix E. 

Dur ing 1989. two minor l oca t i ons  o f  r a d i o a c t i v e  environmental 

contaminat ion were cleaned up. These were t h e  areas i d e n t i f i e d  as the  Old 

Conservat ion Yard, and the  TO64 Side Yard. The Old Conservation Yard invo lved 

a sediment depos l t  on a paved area, approximately 20 ft square, w i t h  Cs-137 

amounting t o  approximately 100 pCi lg.  This was cleaned up by  scraping up the  

sediment and packaging i t  f o r  disposal as rad ioac t i ve  waste. A t  t h e  TO64 Side 

Yard, some s o i l  t h a t  had been contaminated w i t h  mixed f i s s i o n  products t o  

l e v e l s  o f  a few hundred pCi l g  was excavated and packaged f o r  d isposal  . 

Qua1 i ty assurance measures incorporated i n t o  t h e  environmental mon i to r ing  

program inc lude  p a r t i c i p a t i o n  i n  DOE-sponsored programs such as t h e  Envi ron- 

mental Dosimeter Intercomparison Program and the  DOE Environmental Measure- 

ments Laboratory Q u a l i t y  Assessment Program (EML-QAP). I n  1989. Environmental 

Mon i to r ing  p a r t i c i p a t e d  i n  two EML-QAP sample ana lys is  sets (QAP XXX and 

XXXI). Analys is  o f  the  QAP r e s u l t s  i nd i ca tes  t h a t  accuracy i n  measuring 

r a d i o a c t i v i t y  i n  t h e  sample media prov ided f o r  the  intercomparison i s  reason- 

a b l y  good. I n  a d d i t i o n  t o  p a r t i c i p a t i o n  i n  these programs, l abo ra to ry  analy- 

ses o f  s p l i t  and rep1 i c a t e  samples are rou t ine1 y evaluated f o r  t h e  reproduci-  

b i  1 i ty o f  sample r a d i o a c t i v i t y  measurements o f  water and soi  1 gross rad ioac t i -  

v i  ty. Contro l  char ts  o f  count ing system r a d l a t i o n  response are  maintained. 

These data are  p e r i o d i c a l l y  evaluated t o  determine the  c o r r e l a t i o n  between 

sample sets and trends i n  background. 

CLEAN AIR ACT 

Operations a t  SSFL are regulated under the  Clean A i r  Act  (CAA). The CAA 

has r e s u l t e d  i n  regu la t i ons  t h a t  se t  a i r  q u a l i t y  standards and r e q u i r e  s t a t e  

imp1 ementation plans, na t iona l  emissions standards f o r  hazardous a i r  



pol 1 utants , new source performance standards, and monitoring programs i n  an 

e f f o r t  t o  achieve a i r  qua l i t y  leve ls  tha t  protect  the publ ic  heal th  and 
welfare. National Ambient A i r  Qua l i t y  Standards (NAAQS) have been set f o r  the 

fo l low ing  c r l t e r l a  pol lutants:  sul fur  dloxlde (SO2), par t icu la tes,  n l t rogen 

dioxide (NO2), carbon monoxide (CO), ozone (03), hydrocarbons (HCs) o r  

VOCs, and lead (Pb). National Emission Standards f o r  Hazardous A i r  Pol lutants 

(NESHAPs) have been promulgated f o r  beryll ium. mercury. benzene. v iny l  

chloride, equipment t ha t  uses v o l a t i l e  hazardous a i r  pol lutants,  and 

radionucl ldes and asbestos. Pennl t s ,  1 icenses, and report ing procedures are 
required under federal law f o r  a var ie ty  o f  po l lu tan t  sources. i n  addi t ion t o  

any appl l cab l  e s ta te  o r  reglonal requirements. The United States 

Environmental Protect ion Agency (EPA) can designate t ha t  a s ta te  implement and 
enforce the requirements o f  CAA, and the s ta te  can adopt regulations equal t o  

o r  more s t r ingent  than the federal standards. 

The SSFL i s  located w i th in  the Ventura County A i r  Po l lu t ion  Control 

D i s t r i c t  (VAPCD) and must comply w l th  Ventura a i r  qua l i t y  regulations. The 

Ventura County regulations incorporate by reference the NESHAP regulations as 
cod i f ied  under the CAA. 

No v io la t ions  o f  the Clean A i r  Act occurred during 1989. 

Clean Water Act 

The Clean Hater Act (CWA) regulates such items as pretreatment standards 
f o r  i ndus t r i a l  discharges t o  rurnlcipal treatment f a c l l l t i e s .  the preparation 
o f  Spi 11 Prevention Control and Countermeasure (SPCC) plans , the National 

Pol 1 u t i on  Discharge Elimination System (NPDES) f o r  regulat ion o f  po in t  source 
discharges t o  navigable waters. and self- inspectioniself-monitoring 
requirements f o r  po in t  source discharges. 

SSFL wastewater discharges are regulated under the Ca l i fo rn ia  Hater Code 

(Div is ion 7)  as administered by the Ca l i fo rn ia  Regional Qua l i t y  Control Board 

(RWQCB). The s ta te 's  water discharge program incorporates the regulations and 



gu ide l i nes  o f  t h e  CWA. The waste discharge requirements under t h e  RWQCB 

program serves as an NPDES permi t .  The f a c i l i t y ' s  NPDES permi t  (No. CA001309) 

was issued i n  June 1982 and was r e c e n t l y  re issued and was e f f e c t i v e  u n t i l  

August 10, 1989, bu t  cont inues i n  e f f e c t  pending RWQCB review. To date, a new 

pe rm i t  and new waste discharge requirements have n o t  been developed by  the  

Regional Board. 

No v i o l a t i o n s  o f  the  Clean Water Ac t  occurred du r ing  1989. 

Resource Conservat ion and Recoverv Ac t  

The pr imary purpose o f  the  Resource Conservation and Recovery Act  (RCRA) 

i s  t h e  r e g u l a t i o n  o f  a l l  aspects o f  s o l i d  and hazardous waste management from 

generat ion t o  u l t i m a t e  d isposal .  The Act  inc ludes d e f i n i t i o n s  and procedures 

f o r  i d e n t i f y i n g  hazardous wastes and requirements o f  mani fest ing.  

Under t h e  s t a t e ' s  cu r ren t  c l a s s i f i c a t i o n ,  t h e  USEPA and t h e  s t a t e  had 

dual enforcement author1 ty. C a l i f o r n i a  has n o t  y e t  been granted f i n a l  

a u t h o r i z a t i o n  f o r  ensuring t h a t  ETEC f a c i l i t i e s  a re  i n  compliance w i t h  

hazardous waste regu la t ions .  The s t a t e ' s  regu la t ions  are  i n  the  C a l i f o r n i a  

Code o f  Regulat ions (CCR). T i t l e  22. D i v i s i o n  4. Environmental Health. 

An ROV was issued i n  August o f  1989 as a r e s u l t  o f  an RCRA inspec t i on  

t h a t  was conducted by t h e  DHS. (See sec t ion  on Current Issues and Actions.) 

~ o m ~ r e h e n s i  ve Environmental Res~onse. Comoensation and L l  abl  1 i t v  Act  o f  198Q 

pnd S u ~ e r f u n d  Amendments and Reauthor izat ion Act o f  1986 

The Comprehensive Environmental Response. Compensation and L i a b i  1 i t y  Act 

(CERCLA) was established t o  prov ide  f o r  t h e  l i a b i l i t y ,  compensation, cleanup, 

and emergency response f o r  hazardous substances re leased i n t o  the  environment 

and t h e  cleanup o f  i n a c t i v e  hazardous waste s i t e s .  The Superfund Amendments 

and Reauthor izat ion Act  (SARA) rev ised and extends t h e  a u t h o r i t i e s  establ ished 

under CERCLA. CERCLA requ i res  t h a t  a1 1 hazardous re1  eases be prompt1 y 

repor ted t o  the  Nat ional  Response Center and t h a t  a p re l im ina ry  assessment be 



undertaken as promptly as possible. The person i n  charge o f  the f a c i l i t y  i s  
responsible f o r  ensuring tha t  proper n o t i f i c a t i o n  i s  provided. Potent ia l  

subsequent actions include immediate (emergency) removals, planned removals, 

and remedial action. SARA establishes new authori ti es f o r  emergency planning 

and preparedness. ccimnuni ty ri ght-to-know report ing. and tox i c  chemical 

release report ing.  

No v io la t ions  o f  CERCLA occurred i n  1989. 

a) VAPCD conducted two rout ine semi-annual inspections on 3/22/89 and 

11/15/89. No v io la t ions were c i t ed  r e l a t i v e  t o  DOE operations. 

b) Nine asbestos no t i f i ca t i ons  were submitted t o  VAPCD i n  1989 f o r  

Area IVJETEC. The fo l lowing dates and bui ld ings are: 2/6/89 - T1353; 

5/22/89 - TI028 and T1374; 6/6/89 - T1027; 6/26/89 - T1003; 

6/1/89 - T1814; 8/31/89 - T1055; 8/23/89 - T1814; 10/30/89 - T1463; 

11 18/09 - T1009. 

clean Water A& 

a) The Ca l i f o rn ia  RbQC8 v i s i t e d  Area IVlETEC on the fo l lowing dates and 
reasons: 

1) 1/24/89 - surface impoundments (non-Area 1V); 

2) 5/23/89 - Toxic P i t  Cleanup Act (TPCA) and NPDES; 

3) 7/13/89 - Area IVIETEC s i t e  survey. i 

I 
! 

b) TPCA determination on the ponds i n  the former sodium disposal f a c i l i t y  
were under discussion by the Board. 



c) A one-time fee  i s  pa id  t o  the  S a n i t a t i o n  d i s t r i c t  i n  San Bernardino 

County. C a l i f o r n i a ,  f o r  nonhazardous sewage treatment p l a n t  sludge 

bottoms. Rockwell subcontracts a l i censed hau ler  t o  per form t h i s  task. 

The Resource Conservation and Recoverv Ac t  

DHS conducted RCRA inspect ions  f o r  a l l  o f  SSFL on 6/19/89. 6/20/89. and 

6/28/89. An ROV was issued i n  August 1989 as a r e s u l t  o f  t h i s  inspect ion .  

Th i r teen counts were noted o f  which two were d i r e c t l y  r e l a t e d  t o  Area IV. The 

two counts were subsequently dropped upon review o f  the  responses t h a t  

Rocketdyne prov ided t o  DHS. 

A re lnspec t i on  was conducted on 12/19/89 and a j o i n t  RCRA inspec t i on  was 

conducted on 11/7/89 w i t h  Ventura County. An independent s i t e  v i s i t  by DHS on 

2/16/89 was conducted for  non-Area I V  sur face impoundment. 

EPA Region I X  v l s l t e d  t h e  s i t e  on 6/26/89 and 7/12 and 7/13/89 t o  per form 

soi  1 and groundwater sampling f o r  r a d i o a c t i v i t y  and chemicals. 

J;omDrehensive Environmental Res~onse. Com~ensat ion and L i a b i l l t v  Ac t  of 1980 

and S u ~ e r f u n d  Amendments and Reauthor l7at ion Act  o f  1986 

a) A P re l im ina ry  AssessmentISite I n v e s t i g a t i o n  (PAfSI) rev iew o f  t h e  SSFL 

was assembled by EPA Region I X  on 7/19/89. Based upon the  EPA's recom- 

mendation. so lvent  usage data was forwarded t o  the  EPA i n  December 1989. 

This w i l l  be an ongoing a c t i v i t y  throughout 1990. 

b) Submission o f  SARA T i t l e  111. Sect ion 312. Hazardous Ma te r ia l s  Inventory.  

and Sect ion 313, t o x i c  re lease r e p o r t i n g  f o r  1989 are  scheduled f o r  

3/1/90 and 7/1/90, respect ive ly .  As of t h i s  date. Sect ion 312 was sub- 

m i t t e d  t o  t h e  agencies on time. The actual  r e p o r t  i s  a v a i l a b l e  upon 

request. 



Environmental Permi tt 

eFr 

permit  No. F a c i l i t y  

0226 TI 33 

0271 SCTI 

Atmos~heric Po l lu tan t  

Par t i cu la te  Matter 

ROC'S 
NOx 
Par t icu la te  Matter 
sox 
Carbon Honoxide KO) 

T463 (ecl ipse bo i l e r )  ROC'S 
NOx 
Par t icu la te  Matter 
sox 
CO 

MSTF Roc's 
NOx 
Par t icu la te  Matter 

1344 Areas I. 11, and I11 
Stripping Towers ROC' s 

0271-110 Steam Valve Testing 
System Author i ty t o  Construct 

No operation resul ted i n  emissions exceeding these l i m i t s .  

NPDES Ef f 1 uent Permi t s  

Discharge exceedences occurred 9 March. 14 March. and 11 Apri 1 1989 from 

both R-2A and Perimeter ponds. Monitoring indicated pH leve ls  o f  9.4. 10.0. 
and 9.2. respectively. which exceeded Rocketdyne's NPDES permit leve l  o f  9.0 

a t  R-2A and Perimeter ponds. Addi t ional ly.  the set t leable so l ids  leve ls  on 

17 February. 9 August and 24 August 1989 a t  the R-2A discharge ponds exceeded 
the 0.3 m l l l  permitted leve l .  Furthermore, the f i s h  bioassay value on 

27 September 1989 was below the permitted value o f  90% f o r  R-2A discharge. 



The renewal f o r  t h i s  permi t .  CA00001309 (RWQCB), i s  s t i l l  i n  the  review 

process. 

RCRA 
PA I D  No. Faci 1 i t y  std24s 

CAD 000629972 TI33 and TO29 Par t  8 s t i l l  i n  DOHS 
review - opera t ing  
under e x i s t i n g  permi t  

CA 3890090001 RMDF Par t  A mixed water 
perm1 t submitted on 
3/23/89 

CA 3890090001 ETEClAI Hazardous waste 
generator 

GI 1800090010 NASA. Area I1  P a r t  A i n  review bv 
and DHS 

CAD 093365435 Rockwell, Areas I and I11 

Area IV: 

LocatlonQe 

Comments 

On 2/16/89. 10-20 gal -  
lons o f  NaOH s o l u t i o n  
was re leased w i t h i n  
bermed area du r ing  
t r a n s f e r  opera t ion  

P a r t  B i n  progress 

Wastes managed then 
t ranspor ted  and d i  s- 
posed o f f s i  t e  w i t h i n  
90 days 

ISD appl i c a t i o n s  f o r  
rernoval o f  so lvent  
contaminated ground- 
water by s t r i p p i n g  
towers 

Below i s  a cu r ren t  l i s t  o f  underground storage tanks i n  

TABLE 11-2 
UNDERGROUND STORAGE TANKS (AREA IV)  

Year 
Contents J n s t a l l e d  Ownet Q ~ e r a t o r  

TO20 Steel  RA H20 3.000 ga l  1970 Sensor Rockwell Rockwell 
Vaulted I n s t a l  l e d  

TO20 Stee l  Diesel  5.000 ga l  1959 Removed Rockwell Rockwell 
8/3/89 

TO22 S.S. RA HZ0 8.000 ga l  1978 Sensor DOE Rockwel 
Vaulted I n s t a l  l e d  

TO22 S.S. RA HZ0 200 ga l  1958 Sensor DOE Rockwel 
Vaulted I n s t a l  l e d  



TABLE 11-2 
UNDERGROUND STORAGE TANKS (AREA I V )  (Cont'd) 

Year 
Lpcatlon Descr lot lon U n t e n b  W I n s t a l l e d  Owner 

TO23 

SCTL 

SCTL 

TO32 

TO59 

T356 

T356 

1356 

T356 

T366 

7462 

T462 

S.S. 
Vaulted 

S.S. 
Vaul ted 

S.S. 
Vaulted 

S.S. 
Vaulted 

S.S. 
Vaulted 

S.S. 
Vaulted 

S.S. 
Vaulted 

S.S. 
Vaulted 

S.S. 
Vaulted 

S.S. 
Vaulted 

S.S. 
Vaulted 

S.S. 
Vaulted 

RA HZ0 220 gal 

MET NA 12.000 gal 

MET NA 10.000 gal 

MET NA 5.500 gal 

MET NA 12.000 gal 

MET NA 13.000 gal 

MET NA 10,000 gal 

MET NA 10.000 gal 

MET NA 10.000 gal 

MET MA 12.000 gal 

MET NA 36.000 gal 

MET NA 35,000 gal 

Sensor WE 
I n s t a l  led  

Sensor DOE 
I n s t a l  led  

Sensor DOE 
I n s t a l  l ed  

Sensor WE 
Ins ta l  led  

Sensor DOE 
Ins ta l  led  

Sensor DOE 
Ins ta l l ed  

Sensor DOE 
Ins ta l  led  

Sensor DOE 
I ns ta l l ed  

Sensor DOE 
I n s t a l  1 ed 

Sensor WE 
I n s t a l  led  

Sensor DOE 
I n s t a l  1 ed 

Sensor DOE 
I n s t a l  l ed  

ODerator 

Rockwell 

Rockwell 

Rockwell 

Rockwell 

Rockwell 

Rockwell 

Rockwell 

Rockwell 

Rockwell 

Rockwell 

Rockwel 

Rockwel 



111. ENVIRONMENTAL RADIOLOGICAL PROGRAM RESULTS 

A. RADIOACTIVE MATERIALS--1989 

The average r a d i o a c t i v i t y  concentrat ions i n  on-s i te  s o i l ,  sur face and 

s i t e  supply water, and i n  ambient a i r  f o r  1989 are  presented i n  t h i s  sect ion.  

S o i l ,  r e t e n t i o n  pond sediment, and sur face water a re  sampled a t  s t a t i o n s  

loca ted w i t h i n  the  boundaries o f  the  Rocketdyne s i t e s ,  on-si te.  Also, ambient 

a i r  i s  cont inuous ly  sampled f o r  eva lua t ion  o f  long- l i ved  r a d i o a c t i v i t y ,  and 

ambient r a d i a t i o n  l e v e l s  a re  monitored w i t h  thermoluminescent dosimetry. The 

s o i l  sampling s t a t i o n s  are  sampled qua r te r l y ,  and selected s t a t i o n s  p e r t i n e n t  

t o  t h e  p rev ious l y  l i censed NMDF are  sampled semiannually f o r  plutonium. 

P r i o r  t o  1989, sampling s ta t i ons .  r e f e r r e d  t o  as " o f f - s i t e "  s ta t i ons .  

were loca ted on Rockwell p roper ty  and o the r  p r i v a t e  p rope r t y  adjacent t o  bu t  

up t o  10 m i les  d i s t a n t  from t h e  l i censed f a c i l i t i e s .  I n  add i t ion .  up t o  1986 

vegeta t ion  samples from both  the  on-s i te  and o f f - s i t e  s t a t i o n s  were analyzed 

f o r  r a d i o a c t i v i t y  content.  Review o f  t h e  data from ana lys is  o f  these samples 

a t  t h a t  t ime ind i ca ted  t h a t  the  r e s u l t s  o f  those measurements were no t  con- 

t r i b u t i n g  s i g n i f i c a n t l y  t o  eva lua t ion  o f  t h e  environmental impact o f  Rocket- 

dyne's operat ions.  None o f  the  vegeta t ion  adjacent t o  the  Rocketdyne f a c i l i -  

t i e s  i s  s i g n i f i c a n t l y  invo lved i n  any food chain, and the  s o i l  and water data 

from t h e  on -s i t e  s t a t i o n s  are adequate t o  determine environmental e f f e c t s  o f  

the  Rockwell a c t i v i t i e s  and the  e f fec t iveness  o f  t h e  environmental con t ro l s  i n  

e f f e c t .  

The s e l e c t i o n  of sampling l oca t i ons  i s  based upon several s i t e - s p e c i f i c  

parameters such as topography, meteorology, hydrology, and the  l o c a t i o n  o f  

nuclear  f a c i l i t i e s .  The p r e v a i l i n g  wind d i r e c t i o n  f o r  t h e  SSFL s i t e  i s  

gene ra l l y  from the  n o r t h  and northwest, w i t h  some seasonal d i u r n a l  s h i f t i n g  t o  

t h e  southeast quadrant. Surface r u n o f f  waters a t  the  SSFL s i t e  f l o w  through 

several na tu ra l  watercourses and c o l l e c t  i n  a  large-capaci ty  r e t e n t i o n  pond. 

This water may be discharged o f f - s i t e  i n t o  B e l l  Canyon t o  the  south, o r  i t  may 

be reused f o r  i n d u s t r i a l  purposes. 



Gross alpha and beta measurements are used f o r  screening purposes and 

permit a long-term h i s t o r i c a l  record o f  r ad ioac t i v i t y  i n  the environment. For 

water, these measurements permit d i r e c t  comparison wi th  the screening l i m i t s  
established by EPA f o r  suppliers o f  dr ink ing water. Speci f ic  analyses are 

done f o r  plutonium i n  s o i l  (Table 111-2) and f o r  radionuclides i n  the vent i la-  

t i o n  e f f l uen t  samples (Table V-1). Detai led analyses o f  the atmospheric dis- 

charge samples permits more accurate estimates o f  dose f o r  the a i r  pathway. 

As p a r t  o f  a widening search f o r  rad ioac t i v i t y .  i n  an attempt t o  f ind 
s i gn i f i can t  contamination associated w i th  the SSFL si te,  several special 

surveys were performed. So i l  and water samples were taken by EPA-Las Vegas; 

a i r ,  vegetation (food), so i l .  and water were sampled by the DHS-Environmental 
Management Branch; s o i l  samples were taken from the v i c i n i t y  of the RIHL by 

NRC; mud was taken from the deepest bottom o f  Pond R-2A by Rocketdyne. and 
water. so i l ,  and rock samples were taken by Groundwater Resources Consultants 

f o r  the character izat ion o f  the natural r ad ioac t i v i t y  present i n  the 

environment a t  SSFL. 

The resu l ts  o f  these surveys are shown i n  the appropriate par ts  o f  t h i s  

section. 

The presentation o f  rout ine monitoring data i n  the tables includes the 

annually averaged data f o r  each sample type and the maximum rad ioac t i v i t y  

leve l  detected f o r  a s ingle sample from the annual set. The single maximum 

sample value i s  reported because o f  i t s  s igni f icance i n  ind ica t ing  the occur- 
rence o f  a major episode o r  an area-wide inc ident  o f  radioact ive material 

deposition. None o f  the maximum observed values. which general l y  occurred 

during the fa l l -w in te r  period o f  the year. show a great increase over the 

annually averaged values beyond inherent var iabi  1 i t y  ( re fe r  t o  Tables 111-2 

through 111-7). The ambient a l r  sampling data, which show no g rea t l y  

increasing o r  decreasing trends f o r  the year. can be described as general ly 

constant. w i th  some increase i n  airborne rad ioac t i v i t y  occurring through the 

t h i r d  and four th  quarters. 



The r e s u l t s  of the gross r a d l o a c t l v l t y  measurements i n  s o i l  (Table 111-1) 

show no s ign i f i can t  di f ference between samples. 

Samples o f  so i l  were taken by EPA-Las Vagas from several areas o f  known 

rad ioac t i ve  contamination. The resu l t s  are shown below: 

Sodium Burn P i t  

A c t i v l  t v  (DC~  l a  

u t t e r  Pond Upaer Pond 
(dupl icates)  

0.59 0.05 

9.76 10.10 

0.90 0.94 

0.81 0.76 

0.54 0.73 

0.19 0.40 

0.28 0.42 

0.56 0.38 

0.79 0.77 

Lower Pond 

---- 
28.81 

0.93 

1.55 

1 .go 

1.31 

0.87 

1.29 

1-62 



BMDF I each F I e l d  

J064 Side Yard 

The signi f icance o f  the t r i t i u m  (H-3) I n  s o i l  i s  unclear. However, water 

from t h i s  area w i l l  be analyzed f o r  t r i t i u m  i n  the future. A l l  the other 

radlonucl ides detected, w i  t h  the exception o f  Cs-137. are na tu ra l l y  occurring 
and are found a t  leve ls  consistent wi th  those expected i n  the natural envlron- 

ment. The Cs-137 concentrations found i n  the Sodium Burn P i t  and the RMDF 
Leach F ie ld  s l i g h t l y  exceed those found from global fa1 lout ,  but are low com- 

pared t o  leve ls  tha t  would ind icate a need f o r  cleanup (on the order o f  15-30 

pCilg). The EPA samples from TO64 were taken from an area tha t  was being 

cleaned up a t  the time of sampling. The sample from the TO64 Side Yard tha t  

was analyzed by Rocketdyne was taken concurrently wi th  the EPA samples. but 
was not a t rue  s p l i t .  However. the EPA resul ts  f o r  the natural radionuclides 
also appear t o  be somewhat high. i n  approximately the same r a t i o  as the Cs-137 

a c t i v i t i e s .  

An inspector from NRC. Region V, took s o i l  samples a t  and around the RIHL 

I n  an e f f o r t  t o  determine If any Special Nuclear Material (SNM. licensed f o r  
use a t  the RIHL by the NRC) was present i n  the environment. The resu l ts  o f  

these analyses. and the split-sample analyses by Rocketdyne were as shown i n  
the fo l lowing l i s t i n g .  



!Axm!l! 
1. Surface Outs ide Hot Storage Room 

2. S i x  inches Deep from F iss ion  Gas 
Tank P i t  

3. Surface by Loading Dock 

4. Surface Runoff Channel NE o f  
L i q u i d  Waste Faci 11 t y  

5. Surface Runoff  Channel SE o f  
L i q u i d  Waste Faci 1 i ty 

Radionucl ide 
A c t i v i  t v  

6. Surface Runoff Channel SE o f  K-40 --- 21.8 
RIHL '2-137 0.92 1.46 

U-235 --- 0.070 
U-238 --- 1.20 

7. Surface o f  S i t e  Boundary a t  K-40 --- 22.5 
B e l l  Creek Cs-137 0.18 0.30 

U-235 --- 0.063 
U-238 0.80 1 .OO 

8. Surface o f  S i t e  Boundary West K-40 --- 21.7 
o f  RIHL '3-1 37 0.17 0.21 

U-235 0.065 0.052 
U-238 1.1 0.89 

NRC d i d  no t  analyze f o r  K-40. I n  Sample 6. NRC found an i n d i c a t i o n  o f  

Co-60 a t  0.032 pCi lg .  Rocketdyne d l d  not .  Since t h e  concentrat ions o f  

uranium found by the  NRC analyses are  t y p i c a l  o f  na tu ra l  r a d i o a c t i v i t y ,  and 

the  U-235lU-238 r a t i o s  are  c lose t o  t h a t  expected fo r  na tu ra l  uranium (0.046). 

and s ince no Am241 (associated w i t h  plutonium) was found. NRC concluded t h a t  

no SNM had reached the  environmental areas sampled. 



This conclusion i s  p a r t i c u l a r l y  s i gn i f i can t  i n  t ha t  several o f  the 

samples c l ea r l y  show residual Cs-137. and Samples 1 and 3 were taken from 
areas being cleaned a t  the time o f  the sampling. I t  i s  also well  supported by 

the Rocketdyne resu l ts  f o r  U-238 and U-235, which are derived from the 

gamma-spectrometry data w i th  the assumption tha t  t h i s  i s  natural  a c t i v i t y  i n  

equi l ibr ium wi th  i t s  daughters. I f  t h i s  were not the case, these resu l ts  

would underestimate the U-238 and U-235 a c t i v i t i e s .  Rocketdyne ac tua l l y  

reports somewhat greater U-238 and U-235 a c t i v i t i e s .  due la rge ly  t o  the drying 

o f  the s o i l  i n  our processing p r i o r  t o  the gamna analysis; 

So i l  samples were taken by DHS-Environmental Management Branch from the 

runo f f  channel north o f  the Sodium Burn P i t ,  and from an area near the 

excavated RMDF Sanitary Leach Field. These samples were analyzed by EPA-Las 

Vegas and showed: 

Badionucl i& A c t l v i t v  ( D C ~  l a1  

v BMDF Leach F ie ld  

K-40 20.6$0.5 22.520.5 

CS-1 37 0.05*0.02 0.0720 -02 

Ra-226 1.6i0.1 0.820.1 

Ra-228 1.hO.l 1.2iO.2 

The K-40 i s  a natural consti tuent o f  rocks and s o i l  a t  SSFL and !s 
general ly seen i n  these concentrations. The Cs-137 i s  a f i s s i o n  product tha t  

i s  found g loba l l y  i n  concentrations s im i la r  t o  the low leve ls  found here, as 

the r e s u l t  o f  atrnospheric tes t ing  o f  nuclear weapons. The Ra-226 and Ra-228 

are daughters i n  the U-238 and Th-232 chains. respectively. and represent the 
natural concentration o f  these materials. 

I n  the l a t e  sumer. Pond R-2A, which has col lected surface runoffs and 
processed sewage e f f luen t  from the Area I V  f a c i l i t i e s  where nuclear operations 

were conducted i n  the past. was emptied o f  water. allowtng access t o  the 



deepest bottom. Mud from t h i s  bottom was analyzed by U.S. Tes t ing  Co. 

(Richland D i v i s i o n ) .  These analyses showed: 

Radionucl ide A c t l v i  t v  ( ~ C l l a )  

None o f  the  a r t i f i  c ia1  radionucl  l des  (Sr-90, Np-237. Pu-238. Pu-2391240) 

show any increase over values found widespread i n  the  na tu ra l  environment, 

wh i l e  the  na tu ra l  rad ionuc l ides  (Pb-210, Po-210, Ra-226, Th-230, U-234, U-238 

from t h e  U-238 decay chain; Ra-224. Ra-228. Th-228. Th-232 from the  Th-232 

decay chain; and U-235) show concentrat ions t y p i c a l  o f  na tu ra l  s o l l s  a t  SSFL. 



TABLE 111-1 

SOIL RADIOACTIVITY DATA--1 989 

Gross Radioact iv i ty  
(pCi /g) 

Number Maximum Observed 
o f  Annual Average Value Value* and 

Area A c t i v l  t y  Samples and Dl spersion Month Observed 

On-sl t e  A1 pha 56 
(quarter ly)  

Beta 56 

Pond R-2A A1 pha 4 
mud No. 55 

Beta 4 

Be l l  Creek Alpha 4 
upper stream 
bed s o i l  Beta 4 
No. 62 

29.7 k 7.6 51 .O 
(October) 

26.9 i 2.2 32.3 
(October) 

33.3 + 3.9 38.5 
(October) 

26.3 + 1.5 28.2 
(July) 

32.4 + 5.6 38.7 
(October) 

26.1 2 0.8 27.3 
(July) 

*Maximum value observed f o r  s l  ngle sample. 



To achieve much h igher  de tec t i on  s e n s i t i v i t y  f o r  p lutonium than gross 

alpha measurements can prov ide,  s o i l  samples are c o l l e c t e d  and sent t o  an 

Independent t e s t i n g  l abo ra to ry  f o r  s p e c i f i c  p lutonium ana lys is .  This  ana lys is  

i s  performed by leach ing  i n d i v i d u a l  s o i l  samples w i t h  acid, then t r e a t i n g  the 

leachate chemical ly  t o  separate and concentrate any p lutonium present.  I n  

t h i s  way, minute q u a n t i t i e s  o f  plutonium, such as t h a t  d i s t r i b u t e d  g l o b a l l y  by 

t e s t i n g  o f  nuc lear  weapons, can be detected and q u a n t i t a t i v e l y  measured by  

alpha spectroscopy. The r e s u l t s  a re  shown i n  Table 111-2. Alpha spectroscopy 

permi ts  i d e n t i f i c a t i o n  o f  2 3 9 ~ u  + 240~u ,  predominant ly from weapons tes ts ,  

and 2 3 8 ~ u ,  p a r t l y  from the  d e s t r u c t i v e  r e e n t r y  o f  a T r a n s i t  s a t e l l i t e  over 

t h e  I n d i a n  Ocean I n  A p r i l  1964. 

For comparison w i t h  these r e s u l t s ,  publ ished data from s o i l  t e s t s  i n  

nearby Burbank. C a l i f o r n i a ,  i n  1970-71 show a p lutonium concentrat ion o f  

approximately 0.002 p C i l g  f o r  2 3 9 ~ u  + 2 4 0 ~ u  and approximately 

0.00006 p C i l g  f o r  2 3 8 ~ u .  The data i n  Table 111-2 show no s i g n i f i c a n t  

increases i n  on-s i te  s o i l  p lutonium r e l a t i v e  t o  the  Burbank values (which are 

t h e  o n l y  nearby data ava i l ab le )  and no s i g n i f i c a n t  v a r i a t i o n  i n  s o i l  p lutonium 

concentrat ions f o r  the  1989 sample sets.  

The detected gross r a d i o a c t i v i t y  i n  s o i l  i s  due t o  var ious n a t u r a l l y  

occu r r i ng  rad ionuc l ides  present i n  t h e  environment, t o  rad ioac t i ve  fa1  l o u t  o f  

dispersed nuclear  weapons mater ia ls ,  and f i s s i o n  product r a d i o a c t i v i t y  pro- 

duced by  pas t  atmospheric t e s t s  o f  nuc lear  weapons. A minor amount presumably 

remains from t h e  Chernobyl reac to r  accident.  No atmospheric nuclear  weapons 

t e s t s  o r  o the r  releases w i t h  g lobal  e f f e c t s  were announced dur ing  1989. 

N a t u r a l l y  occur r ing  radionucl  ides i nc lude  Be. 4 0 ~ ,  8 7 ~ b ,  1 4 7 ~ m ,  and 

the  uranium and thor ium ser ies  ( i n c l u d i n g  radon and daughters). The 

rad ionuc l i de  composit ion o f  l o c a l  area surface s o i l  has been determined t o  be 

predominant ly 4 0 ~ ,  na tura l  t h o r i  um, and natura l  urani  urn, bo th  i n  secular  

e q u i l i b r i u m  w i t h  daughter nucl ides.  Fission-produced radionucl ides,  p r i n c i -  

p a l l y  13'cs and 90~r  are  r a r e l y  detected i n  the  environment. Radioact iv- 

i t y  i n  aged f a l l o u t  cons is ts  p r i m a r i l y  o f  the  f i s s i o n  produced 90~r-90~. 

1 3 7 ~ s ,  and 1 4 7 ~ m .  and a l s o  2 3 4 ~  and 239~u .  Gamma spectrometr ic  analy- 

s i s  o f  composited ambient a i r  samples co l l ec ted  dur ing  1989 detected the  



TABLE 111-2 

SOIL PLUTONIUM RADIOACTIVIN DATA--1989 

19 Ju ly  1989 Survey Results 5 December 1989 Survey Results 

Sampl e 2 3 8 ~ u  2 3 9 ~ u  + 2 4 0 ~ u  2 3 8 ~ u  2 3 9 ~ u  + 240~u 
Location (DC~ l a )  ( D C ~  /a) ( D C ~  lg )  ( D C ~  1s) 

*Off-s i te locat ion 

cosmogeni c radionucl lde  '88. plus add1 t iona l  natural radlonucl ides o f  ter -  
r e s t r i a l  o r ig in ,  the natural uranium and thorium series, and 4 0 ~ .  Relative 

amounts o f  these radionuclides were approximately 73% 4 0 ~ .  25X ' ~ e .  and 

the remainder due t o  the natural uranium series and natural thorium series. 

The value f o r  7 ~ e  i s  representative for the mixture only a t  the time of  
measurement since the physical h a l f - l i f e  i s  extremely short compared wi th  
those o f  the other radionuclldes detected, and. therefore. most o f  i t s  
a c t i v i t y  has decayed before measurement. 

Supply water i s  sampled monthly a t  De Soto and a t  two widely separated 

SSFL s i t e  locations. A c t i v i t y  levels i n  t h i s  water are screened by use a t  

gross alpha and beta analyses. The average supply water rad loac t l v i t y  

concentration f o r  each s i t e  i s  presented i n  Table 111-3. Supply water used a t  

De Soto i s  supplied by the Los Angeles Department o f  Water and Power. Supply 
water used a t  the SSFL s i t e  i s  obtained p a r t l y  from the Ventura County Water 

D i s t r i c t  No. 17. which also supplies nearby conmunlties. and from loca l  well 

water. Six on-site water we1 1s were operated a t  various times during FY 1989 

t o  reduce the consumption o f  the Ventura County water. The well  water 
proport ion i n  the blend averaged about 53% for the year, f o r  a t o t a l  well  

5 3 8 water consumption o f  about 3.8 x 10 m (1.0 x 10 gal). 



TABLE 111-3 

SUPPLY WTER RADIOACTIVITY DATA--1989 

Gross R a d i o a c t i v i t y  
( 10-9 $i I m l  

Number Maximum Value* 
o f  Average Value and Month 

Area A c t i v i t y  Samples and Dispers ion Observed 

De Soto A1 pha 12 1.67 + 0.70 2.61 
(monthly) (January) 

Beta 12 4.43 + 0.97 6.95 
(January) 

SSFL Alpha 24 2.19 + 1.38 4.26 
(monthly) (October) 

Beta 24 4.04 + 0.95 5.90 
(January) 

*Maximum value observed f o r  s ing le  sample. 

A shal low standpipe, connected t o  a f rench d r a i n  a t  foundat ion l eve l ,  i s  

being used f o r  sampling o f  groundwater adjacent t o  the  underground reac to r  

t e s t  v a u l t  i n  B u i l d i n g  059. (This standpipe was i n s t a l l e d  du r ing  a construc- 

t i o n  m o d i f i c a t i o n  t o  a c u r r e n t l y  deact ivated Space Nuclear Auxi 1 i a r y  Power, 

SNAP, reac to r  t e s t  f a c i l i t y . )  Hater i n  t h e  standpipe i s  sampled as p a r t  o f  

t h e  groundwater management. f o r  the  purpose o f  de tec t ing  any t r a n s f e r  o f  

a c t i v a t i o n  product r a d i o a c t i v i t y  from t h e  containment t o  the  ou ts ide  environ- 

ment. Resul ts  o f  these analyses f o r  43 samples taken dur ing  1989 are: 

A c t i v i t y  (uCi l m l )  

Gross A l ~ h a  Gross Beta 

Mean 4.3E-10 6.5E-09 

Standard Dev ia t ion  5.6E-10 4.4E-09 

Maxi mum 1 7E-09 1 .8E-08 

Date o f  Maximum 10 Oct 90 14 Ju l  90 



Ganma spectrometric analysis. w i th  a minimum detection l i m i t  f o r  6 0 ~ ~  of 

about 5 x pcilml, has not i d e n t i f i e d  any spec i f i c  unnatural 

radlonucl ides i n  the water; thus. the observed a c t i v i t y  i s  a t t r i bu ted  t o  

dissolved radioelements o f  natural  o r i g i n  i n  the s o i l  bed. 

During a special inspection o f  SSFL Area I V  by EPA Region I X  i n  Ju ly  

1989, a sample o f  water taken from the Bul ld ing  059 french dra in  showed 1890 + 
538 (2 sigma) pCi lL  o f  t r i t i u m  (H-3). Since Rocketdyne had stated during the 

developing controversy over the qua l i t y  o f  our environmental management a t  

SSFL tha t  no radioact ive contamination had been detected i n  the groundwater. 

t h i s  repor t  created considerable concern. This water, and other groundwater 

samples, had been previously and extensively sampled and analyzed by ganma- 

spectroscopy and gross alpha and gross beta counting. These analyses had 

shown no elevated o r  unnatural rad ioac t i v i t y ,  but are not su i tab le  for  the 
detect ion o f  t r i t i u m .  Further sampling o f  the groundwater near Build- 
i n g  059, using both a special e l ec t ro l y t i c  enrichment technique p r i o r  t o  

l i q u i d  s c i n t i l l a t i o n  counting f o r  t r i t i u m  and the standard procedure f o r  

measurement o f  t r i t i u m  i n  water showed concentrations higher than na tu ra l l y  

occurring t r i t i u m  i n  surface water (roughly 30 pCiIL) ranging from 145 t o  

699 pCIIL. These leve ls  are f a r  below the l i m i t s  established by the U.S. NRC 

(10 CFR 20. Appendix B) and the State o f  Ca l i fo rn ia  (CCR17. Appendix A) f o r  

t r i t i u m  i n  water released t o  an unrestr icted area. 3.000.000 pCiIL. and the 
l i m i t  established by DOE i n  February 1990 (DOE Order 5400.5) o f  2.000.000 
P c i l L  f o r  ingested water, and the U.S. EPA and State o f  Ca l i fo rn ia  dr ink ing 

water standards (applicable t o  suppliers o f  water taken from surface sources 

and supplied t o  more than 30.000 customers) o f  20.000 pCiIL. (No gama 

emit ters were found i n  t h i s  water by the analy t ica l  laboratory used by EPA.) 

The possible production o f  t r i t i u m  i n  the concrete surrounding the SNAP 

reactor i n  Bui ld ing 059 was considered during the planning i n  1973 f o r  

decontamination o f  t h i s  f a c i l i t y .  This production resu l ts  from absorption o f  
neutrons escaping from the reactor during operation and t h e i r  capture i n  

l i t h i u m  tha t  i s  na tu ra l l y  present i n  the grani te aggregate of the concrete. 

The expected amounts were so low, and so low compared t o  other act ivat ion 



products, t h a t  i t  was no t  considered necessary t o  s p e c i f i c a l l y  analyze f o r  

t r i t i u m  i n  t h i s  p r o j e c t .  This dec i s ion  i s  supported by a p r o v i s i o n  i n  the  

Federal and Sta te  regu la t i ons  on r a d i o a c t i v i t i e s  t h a t  permi ts  a ma te r i a l  t o  be 

considered "not  present"  i f  i t s  concent ra t ion  i s  l ess  than 0.1 o f  t h e  Maximum 

Permiss ib le  Concentrat ion (a  concentrat ion o f  300.000 p C i l L  i n  t h i s  case). 

Nevertheless, because o f  the  concern generated by t h e  EPA f i nd lng ,  increased 

sampling and ana lys is  f o r  t r i t i u m  have been i n s t i t u t e d .  

A major i n v e s t i g a t i o n  o f  t h e  occurrence o f  na tu ra l  r a d i o a c t i v i t y  i n  the  

groundwater and s o i l  and rock  a t  SSFL was r e c e n t l y  completed by Groundwater 

Resources Consultants, Inc .  ("Area I V  Radio logical  I n v e s t i g a t i o n  Report--Santa 

Susana F i e l d  Laboratory--Rockwe1 1 I n t e r n a t i o n a l  Corporation--Rocketdyne 

D iv i s ion . "  March 23. 1990). These s tud ies  addressed gross alpha and gross 

be ta  r a d l o a c t i v i t i e s .  gamma emit ters,  and. i n  some cases, uranium and p lu -  

tonium isotopes.  One unusual f i n d i n g  i n  t h i s  survey was a concentrat ion o f  

t r i t i u m  i n  groundwater from a deep w e l l  (RD-23) i n  the  B u i l d i n g  886 Sodium 

Disposal f a c i l i t y  amounting t o  589 + 267 pCi lL.  There i s  no known o r  sus- 

pected source o f  t r i t i u m  i n  t h i s  area. While t h e  amount found i s  we l l  below 

the  S ta te  o f  C a l i f o r n i a  regu la to ry  l i m l t  o f  3.000.000 pC i IL  (and even below 

t h e  l i m i t  f o r  d r i n k i n g  water o f  20.000 pCi lL) .  f u r t h e r  ana lys is  f o r  t r i t i u m  

w i  11 be performed, because o f  the  u n r e l i a b i  li ty o f  i n d i v i d u a l  sample r e s u l t s  

f o r  t r i t i u m  a t  such low concentrat ions. 

A sample o f  water taken by DHS-Environmental Management Branch from a 

we l l  on the  Sage Ranch t o  the  nor theast  o f  Area I, and analyzed by EPA-Las 

Vegas showed: 

Gross Alpha 9 + 5 p C i l L  

Gross Beta 10 + 3 pC l IL  

T r i  t i um <500 p C i l L  

These l e v e l s  are t y p i c a l  of uncontaminated we1 1 water i n  t h i s  area. 



As discussed e a r l i e r ,  surface waters  discharged from SSFL f a c i  li t i e s  and 

the sewage p lant  o u t f a l l  dra in  southward i n t o  Rocketdyne retent ion pond R-2A. 
When the pond i s  f u l l ,  the  water may be discharged i n t o  B e l l  Creek. a t r ibu-  

tary o f  the Los Angeles R ive r  i n  the San Fernando Val ley, Los Angeles County. 

Average rad ioac t iv l  t y  concentrations i n  two retention ponds and upper Be1 1 

Creek samples a re  presented i n  Table 111-4. 

TABLE 111-4 

SSFL SITE RETENTION POND AND SITE RUNOFF WATER RADIOACTIVITY DATA 1989 i 

Gross Radioact4 i t y  Concentration 4 ( x  10- pCi/ml) 

Percent 
of 

Smplss 
N d e r  Annual Average Mxinu.  valuea With 

of Val ue and Month Act iv i ty  
Area Act iv i ty  Samples andOispersion Observed <LLD 

Pond No. 6 A1 pha 12 1.23 2 1.12 3.19 100 
( b n t h l  y) (November) 

Beta 12 4.74 2 0.73 5.83 0 
(November) 

Pond No. 12 A1 pha 12 1.69 2 0.81 2.69 75 
(R-2A) (Monthly) (January) 

Beta 12 4.H) 2 1.23 6.99 
(January) 

- - -  

Upper Bell  Creek Alpha 20 1.38 2 1.11 3.93 88 
No. 17 (Seasonal) (October) 

Beta 20 4.91 + 0.81 5.89 
(August) 

aHaxinu. value observed for single sample. 
b;ower l i m i t  of detecting for water: Approximately 0.4 x p C i l m l  alpha; 

1.1 x 10-9 p C i / m l  beta. 



Comparison o f  t h e  r a d i o a c t i v l t y  concentrat ions i n  water from the  ponds 

w i t h  t h a t  o f  t h e  supply water shows no s i g n i f i c a n t  d i f f e rences  i n  e i t h e r  alpha 

o r  be ta  a c t i v i t y .  S i m i l a r l y ,  comparisons between on-si t e  s o i l  samples and 

those o f  upper B e l l  Creek stream bed (presented i n  Table 111-1) show no -. 

s i g n i f i c a n t  d i f fe rences,  i n d i c a t i n g  no long-term depos i t ion  o f  r a d i o a c t i v i t y  

from SSFL. 

Water re leased from Pond R-2A was a l s o  sampled by DHS-Environmental 

Management Branch and analyzed by  EPA-Las Vegas. This showed: 

Gross Alpha 8 + 4 pCi/L 

GrossBeta  8 + 3 p C I I L  

T r i t i u m  ~ 5 0 0  pCi/L 

These r e s u l t s  a r e  cons is ten t  w i t h  na tu ra l  a c t i v i t y  i n  the  supply water 

and show no i n d i c a t i o n  o f  rad ioac t i ve  contamination. 

R a d i o a c t i v i t y  concentrat ion guide values used f o r  comparisons f o r  

l i censed  operat ions are  those concentrat ion l i m i t s  adopted by t h e  Nuclear 

Regulatory Commission (NRC) and t h e  Sta te  o f  C a l i f o r n i a  as maximum permiss ib le  

concentrat ion (HPC) values f o r  uncont ro l led  areas. These values are  

es tab l ished i n  10 CFR 20 and C a l i f o r n i a  Code o f  Regulations T i t l e  17. 

For comparisons r e l a t e d  t o  the  DOE operat ions, t h e  Derived Concentrat ion 

Guides (KG)  f o r  a i r  and ingested water presented i n  DOE Order 5400.5 are  

used, a l though t h i s  Order was no t  i n  ef fect  dur ing  1989. (The issue date f o r  

t h i s  Order i s  2/8/90; from 9/3/85, w i t h  the  replacement o f  p a r t  o f  DOE Order 

5480.1. Chapter XI. t he re  were no author ized DOE l i m i t s  on p u b l i c  a i r  and 

water r a d i o a c t i v i t y .  Rather, con t ro l  was based on l f m i t a t i o n  o f  e f f e c t i v e  

dose equivalent ,  i n c l u d i n g  both i n t e r n a l  and external  con t r i bu t i ons  t o  the 

dose.) 



The MPCIDCG values are dependent on the radionucl ide and i t s  behavior as 

a soluble o r  an inso lub le  mater ia l .  For comparison w i th  resu l ts  of 

environmental and e f f l uen t  monitoring, the s ingle lowest value f o r  the various 
radionucl ides present i s  selected ra ther  than a derived concentation l i m i t  for 

the mixture. Accordingly. f o r  SSFL s i t e  surface water, the guide values of 

5 x pCllm1 alpha a c t i v i t y  corresponding t o  2 3 9 ~ ~  f o r  l icensed 

f a c i l i t i e s  and 3x10-~ f o r  DOE operations. and 3 x lo-' p C i l m l  beta 
a c t i v i t y  corresponding t o  f o r  l icensed f a c i l i t i e s  and 1x10-~ for DOE 

operation are used. The SSFL s i t e  surface water and the ambient a i r  

r a d i o a c t i v i t y  concentration guide values selected f o r  each s i t e  are the most 

r e s t r i c t i v e  l i m i t s  f o r  those radionuclides current ly  i n  use a t  Rocketdyne 

f a c i l l t l e s  and should not be taken t o  ind icate the actual i d e n t i f i c a t i o n  of 

these radionucl ides i n  the samples. 

Ambient a i r  sampling f o r  long-lived par t i cu la te  alpha and beta radioac- 
t i v i t y  i s  performed continuously by automatic sequential samplers located a t  

De Soto and SSFL. A i r  i s  drawn through glass f i b e r  f i l t e r s .  which are ana- 

lyzed f o r  retained long-lived rad ioac t i v i t y  a f t e r  a minimum 120-h decay period 
t h a t  e l  i m i  nates na tu ra l l y  occurring short-1 1 ved p a r t i  cut a te  rad loact i  v l  ty 

( m s t  radon daughters). The average concentrations o f  ambient a i r  alpha and 

beta r a d i o a c t i v i t y  for 1989 are presented f o r  the various sampler locations i n  
Table 111-5. Gross alpha and beta rad ioac t i v i t y  analyses are performed on a 
weekly basis t o  assure t imely  detection o f  any increased concentrations i n  the 
a i r .  The exhaust e f f l uen t  f l  l t e r  samples are composlted (separately f o r  each 
exhaust stack) and analyzed f o r  spec i f ic  radionuclides by U.S. Testing Co. 

(Richland Div ls lon)  . This spec i f i c  concentration data permits more r e a l i s t i c  

estimates o f  o f f s l t e  doses. This was also done f o r  three ambient a i r  samples 
a t  the Sodium Burn P i t .  the RMDF Pond, and the TlOO weekly sampler. These 
resu l ts  are shorn i n  Table 111-6. 



TABLE 111-5 

AMBIENT A I R  RADIOACTIVITY DATA--1989 

Gross Radioact iv i ty Concentrations--pCi/ml 

N h e r  Annual Average Maximunvaluea Percent Percent 
O r  Va 1 ue and Date !' f Less Than 

Area A c t i v i t y  S q l e s  and Dispersion Observed Guideb 1LDC 

Oe Soto Alpha 516 (1.9 + 2.8)E-15 30.4 (10/17) 0.06 99 
(2 locat ions) Beta (33.2 i 22.3)E-15 158.0 (10/17) 0.01 64 

SSFL Area IV Alpha 346 (2.1 + 2.9)E-15 12.4 (11/14) 3.5 99 
Bldg 011 Beta ( 3 1 . 8  23.7)E-15 151.8 (12/21) 0.11 69 

SSFL Area IV Alpha 346 (2.0+2.9)E-15 14.2 (07/10) 3.3 99 
Bldg 093 Beta (31.7-2 19.9)E-15 104.3 (;1/14; 0.11 66 

SSFL Area IV Alpha 356 (2.3 + 2.5)E-15 10.3 (11/13) 3.8 99 
Bldg 100 Eeta (34.3; 22.6)E-15 127.0 (12/21) 0.11 64 

SSFL Area IV ~ l p h a  364 (2.4 + 2.6)E-15 14.3 (12/04) 4.0 99 
Bldg 363 Beta (32.9-t 20.9)E-15 126.6 (12/211 0.!1 64 

SSFL Area I V  Alpha 160 (3.1 + 2.8)E-15 18.8 (11/08) 5.2 97 
Burn p i t  Beta (44.4; Z8.5)E-15 123.2 (10/12) 0.15 52 

~- 

SSFL Area I V  Alpha 105 (3.7 + 3.1)E-15 13.0 (12/17) 18.6 96 
RNDF pond Beta (51.1 28.8)E-15 127.0 (12/20) 0.57 40 - 

SSFL Area I1 Alpha 363 (2.4 + 2.9)E-15 14.2 (11/12) 4.0 98 
Securi t  Bldg Beta (35.5; 23.4)E-15 147.9 (11/13) 0.12 65 
Bldg 20Y( 

SSFL Area I11 Alpha 364 (2.3 + 2.7)E-15 11.5 (11107) 3.8 98 
Sewage p lan t  Beta (33.4; 22.6)E-15 138.0 (12/21) 0.11 66 
Bldg 600 

%axirmn value observed for s ingle s q l e .  
b ~ u i d e  De Soto s i te :  3 x 10-l2 pCi/ml alpha 3 x 10-lo pCi/ml beta; 10 CFR 20 Appendix 8, CAC 17. 
SSFL s i te :  6 x l y~ i~ l  alpha, 3 x lo-" pCi/ml beta; 10 CFR 20 Appendix 8, CAC 17, and 2 x 10-14 
pCi/ml alpha. 9 x 10- pCi/ml beta, DOE Order 5500.5 (2/8/90). 

= 9.1 x 10-Is pCi/ml alpha; 3.8 x pCi/ml beta. 
(To convert these concentrations t o  Bq/ml. mu l t ip l y  by 3.7 + 04.) 



TABLE 111-6 

Location 

Radionuclide 
(radiation type) 

Be-7 (p) 
K-40 (p  
Sr-90 ( p )  
Cs-137 (p) 
Po-210 (4 

Th-228 (a) 

Th-230 (4 

Th-232 (dl 

U-234 ( d l  

U-235 ( M )  

U-238 (d 

Pu-238 (Po  

Pu-239/240 (4 

Am-241 (4 

Radioactivity Concentrations 
in Ambient Air 

Sodium Burn Pit m F  Pond TlOO 
(7/22-12/31) (9/15/-12/31] (111-12/31] 
Average Concentration (uCi/ml) 

. i 
2.8 E-14 6.8 E-14 1.2 E-14 I 

I 



The guide value o f  6 x ~ C i l m l  f o r  SSFL s i t e  ambient a i r  alpha 

a c t i v i t y  i s  due t o  contaminat ion remaining from work w i t h  unencapsulated 

p lutonium ( t h e  DOE value i s  2x10-14). The value o f  3 x 10-l1 pCi lml  f o r  

be ta  a c t i v i t y  i s  due t o  the  presence o f  i n  f i s s i o n  product  

contaminat ion from previous work w i t h  i r r a d i a t e d  nuclear  f u e l  a t  t h e  SSFL s i t e  

( t h e  DOE value i s  9 x 1 0 - ~ ~ ) .  The guide value o f  3 x 10-I' p C i l m l  f o r  

De Soto ambient a i r  alpha a c t i v i t y  i s  due t o  p r i o r  ( l i censed)  work w i t h  

unencapsulated depleted uranium. The guide value o f  3 x 10-lo pCi lml  f o r  

be ta  a c t i v i t y  i s  f o r  6 0 ~ o ,  f o r  which t h e  ambient a i r  be ta  a c t i v i t y  guide i s  

appropr ia te  s ince i t  i s  the  most r e s t r i c t i v e  l i m i t  f o r  any beta-emit t ing 

rad ionuc l i de  c u r r e n t l y  i n  use a t  De Soto. I t  should be noted t h a t  the  

apparent ly  h igher  concentrat ions r e l a t i v e  t o  the Guide shown f o r  the  RMDF Pond 

sampler a r e  s o l e l y  due t o  the  lower Guide values (DCG) implemented i n  1990 by 

DOE. This i s  the  o n l y  ambient a i r  sampler located i n  the  DOE t e r r i t o r y  a t  

SSFL. Guide value percentages are no t  presented f o r  s o i l  data, s ince none 

have been establ ished,  except i n  spec ia l  cases. 

F igure  5 i s  a graph o f  the  weekly averaged long- l i ved  alpha and beta  

ambient a i r  r a d i o a c t i v i t y  concentrat ions f o r  De Soto and SSFL dur ing  1989. 

These r e s u l t s  c l e a r l y  show t h a t  the  major con t r i bu t i ons  t o  a i rborne 

r a d i o a c t i v i t y  a t  SSFL are  the  na tu ra l  radionucl ides Be-7. K-40. and Po-210. 

blowing i n  t h e  wind. A l l  o the r  radionucl ides,  p a r t i c u l a r l y  the  a r t i f i c i a l  

rad ionuc l ides  t h a t  might  be expected t o  o r i g i n a t e  i n  Rocketdyne operat ions, 

a re  lower by several orders o f  magnitude. Since much o f  the  Be-7 (53-day 

h a l f - l i f e )  and Po-210 (138-day h a l f - l i f e )  decay before analys is ,  the  r e s u l t s  

s i g n i f i c a n t l y  underestimate the  concentrat ions o f  the  na tu ra l  radionucl ides.  
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Figure 5 .  Weekly, Monthly, and Annual Averaged Long-Lived Airborne Radio- 
ac t l v l t y  a t  the De Soto and Santa Susana F i e l d  Laborator ies 

Sites--1909 



For comparison w i t h  t h e  l i m i t s  on a i rborne r a d i o a c t i v i t y  i n  an 

u n r e s t r i c t e d  area, the  lowest l i m i t s  (MPCs from lOCFR2O and CCR17 f o r  t h e  

Sodium Burn P i t  and T100, and the  DCG from DOE Order 5400.5 (218190) f o r  the  

RMDF Pond) f o r  the  alpha (a) and beta  (O )  emi t te rs  found i n  t h e  a i r  are: 

MPC A1 pha 6E-14 (Pu-2391240) 

Beta 3E-11 (Sr-90) 

DCG Alpha 2E-14 (Pu-2391240) 

Beta 9E-12 ( 9 - 9 0 )  

The d a i l y  data were mathemat ica l ly  smoothed i n  a moving weekly average o f  

d a i l y  data f o r  t h e  year.  The average alpha and beta  r a d i o a c t i v i t y  concen- 

t r a t i o n s  f o r  each month are  i nd i ca ted  by ho r i zon ta l  bars. The graph shows an 

abrupt  decrease i n  a i rborne r a d i o a c t i v i t y  dur ing  March and A p r i l  which i s  a  

r e s u l t  o f  t h e  movement of a ser ies  o f  in tense r a i n  storms i n t o  the  Southern 

C a l i f o r n i a  area. By t h e  end o f  June. a c t i v i t y  returned t o  prev ious l e v e l s  and 

cont inued t o  be genera l l y  constant o r  s l i g h t l y  inc reas ing  dur ing  t h e  remainder 

o f  1989. The a c t i v i t y  detected i n  ambient a i r  i s  a t t r i b u t e d  t o  n a t u r a l l y  

occu r r i ng  r a d i o a c t i v e  ma te r ia l s  and poss ib l y  t o  aged f i s s i o n  products from 

past  atmospheric t e s t s  o f  nuclear  devices. Radionucl ides detected by gross 

alpha and beta  ana lys is  o f  a i r  samples c o l l e c t e d  du r ing  1989 i nc lude  'Be and 

4 0 ~  p lus  several n a t u r a l l y  occur r ing  radionucl  ides from the  uranium and 

thor ium ser ies.  While the  data f o r  a i rborne alpha a c t i v i t y  a re  n e a r l y  a l l  

below the  Lower Level of Detect ion f o r  a s i n g l e  sample. averaging values from 

nine d a i l y  a i r  samples over seven consecutive days and over calendar months 

reveal  t h e  long-term behavior o f  t h i s  a c t i v i t y .  

Veaetat i  on 

Although r o u t i n e  sampling and ana lys is  of n a t i v e  vegetat ion was dropped 

from the  environmental moni tor ing program a t  the  end o f  1985, i n  recogn i t i on  

o f  i t s  l ack  o f  value a t  the  SSFL s i t e ,  some occasional analyses are performed. 



Twenty d i f f e r e n t  p lants  were sampled along the North Slope-Leach F ie ld  

area of the RMDF and throughout the Sodium Burn P i t .  These were analyzed 

(without p r i o r  washing. since t o t a l  r ad ioac t i v i t y  was t o  be measured. not j u s t  

uptake) f o r  gross beta a c t i v i t y  wi th  the resu l ts  shown i n  Table 111-7. 

The averages o f  these values are 155 pCi lg  f o r  the ash a c t i v i t y  and 

16.3 pCi lg  f o r  the equivalent dry  weight. These compare c lose ly  w i th  the 

average of 135 pCi lg  dry  weight f o r  144 samples taken on-site i n  1985, and 

analyzed a f t e r  washing dust and d i r t  from the plants. 

While Sample 1 shows elevated ash a c t i v i t y ,  t h i s  i s  not t rue  f o r  the 

equivalent dry  weight a c t i v i t y .  The resu l ts  show no evidence o f  radioact ive 

contami nation. 

Avocados and oranges are grown on the Sage Ranch. northeast o f  the Area I 
(easternmost) pa r t  o f  SSFL. These were sampled by DHS-Envi ronmental Manage- 
ment Branch and analyzed by EPA-Las Vegas w i th  the fo l lowing resu l ts :  

K-40 pCi l g  wet 

Avocado watered wi'th we1 1 water 3.2 

Avocado watered w i th  municipal water 2.7 
Oranges 2.1 

Only K-40 was detected. The Minimum Detectable Levels quoted by the labora- 
t o r y  are: 

No ind ica t ion  of contamination was found. 



TABLE 111-7 

LOCATION AND PLANT TYPE 

#I  North of T/022 on NORTH SLOPE Dlateau-Acacia 355.67 30.32 .- -- .. .-- -~ .  .~ -..-- ~ .----- - - ~  - 
12 N of NE RMDP corner fence poet on plateau near LEACH FIELD-Mulefat 
13 N of RHDP NE fence poet near LBACIi PItLD-Green & Furry 
14 W mhoulder plateau N of T/022 WRTB ELOPE-California Laurel Sumac 
45 N of T/022 near N edge of plateau UORTN SLOPE-Wire Bueh 
46 N of T/OZ2 on plateau NORTH SLOPE-Little Green Lace 

18 ~ r e e i  Weed frmn middle of lwer pond BURN PIT-Salvia 
19 N of NE poet on plateau IUU)P-Wire Buah 
110 N of NE fence poet on plateau RIIDF-Creomote 
111  ear w mhoulder with NB conteinment WIDP-Toyon 
412 NU corner of lover pond BURN PIT-SalVia 
113 N edge Of TI803 BURN PIT-Telegraph Weed 
414 E Side of Upper Pond BURN PIT-Salvia 
115 Within lower pond BURN PIT- wild ~ . t e  
116 NE of louer pond BURN PIT-wild Oat0 
417 w eide of upper pond BURN PIT-Eelvia 
418 BE corner of lower pond BURN PIT-Halvla 
119 Lower pond BURN PIT-Mueterd 
420 NE of lower pond-Wild Wuetard (dry) 

W i l d l i f e  

A t  t h e  recommendation o f  a rev iewer from EPA-Las Vegas, an e f f o r t  has 

been s t a r t e d  t o  c o l l e c t  samples o f  w i l d l i f e  f o r  ana lys is  f o r  r a d i o a c t i v i t y .  

Dur ing 1989, a dead deer was found. and p a r t s  o f  i t  were sent t o  U.S. Test ing 

Company (Richland D iv i s ion )  for  several types o f  rad iomet r ic  analyses. The 

r e s u l t s  a re  shown below: 

Mater i  a1 

bone 
bone 
bone 
bone 
bone 

muscle water 
1 i ver water 
l i v e r  t i s s u e  
l i v e r  t i s s u e  
l i v e r  t i s s u e  

A c t i v i t y  Concentrat ion 
Radionucl ide DCI l a  22 siama 

Pu-239-240 l ess  than b lank ~0 .0006  
Pu-238 l ess  than b lank *0.0009 
St--90 0.375 20.071 
Cs-137 less  than b lank 2067 
gamma spectrometry showed no o the r  
s i g n i f i c a n t  a c t i v i t y  
H-3 0.286 ~ 0 . 1 6 4  
H-3 0.101 r0.154 
K-40 1.56 e0.31 
CS-137 0.002 r0.006 
gamma spectrometry showed no o the r  
s i g n i f i c a n t  a c t i v i t y  

These r e s u l t s  show no i n d i c a t i o n  of rad ioac t i ve  contamination. 



A special a i r  sampling was performed i n  October by the Environmental 

Radiation Management Un i t  o f  the State o f  Ca l i fo rn ia  Department o f  Health Ser- 

vices. assisted by Lawrence Livermore National Laboratory (LLNL). Three pa i rs  

o f  a i r  samplers were operated: one p a i r  a t  the Sodium Burn P i t  a t  SSFL. one 

p a i r  a t  Firehouse 46 i n  Santa Susana (Susana Knolls), and one p a i r  a t  Cala- 

basas High School a t  Old Topanga Canyon Road and Mulhol land Highway. The 

f i l t e r  samples were analyzed by ganma-spectrometry a t  LLNL and sent t o  the 

U.S. EPA Environmental Monitoring Laboratory (Las Vegas) f o r  a more complete 

analysis. (The resu l ts  o f  the EPA analysis have not ye t  been received.) 

The analysis a t  LLNL indicated some na tu ra l l y  occurring uranium daughter 

a c t i v i t y .  but i n s u f f i c i e n t  time had elapsed f o r  a f u l l  ingrowth o f  the radon 

daughters. The a c t l v i t l e s  spec i f i ca l l  y tested and the resu l ts  are shown below: 

Location 

K-40 CS-137 
SSFL Sodi um Burn P i t  (1 ) 0.13 <l.WE-02 <1.75E-04 
SSFL Sodium Burn P i t  (2) 0.16 - <2.93E-03 <7.81 E-05 

Firehouse 46 (1) 
Firehouse 46 (2) 

Calabasas High School (1) 0.14 <9.33E-04 4.31 E-03 
Calabasas High School (2) 0.14 <4.WE-03 <1.59E-04 

As shown, the major long-lived a c t i v i t y  i n  the loca l  a i r  i s  Be-7 (53-day 

h a l f - l i f e )  whlch i s  cont inual ly  produced by cosmic-ray in teract ions i n  the 

atmosphere. While a very low concentration o f  Cs-137 was detected i n  one sam- 

p l e  from Calabasas High School. the other sample d id  not  show detectable 

a c t i v i t y .  

Rocketdyne i ns ta l l ed  a permanent a i r  sampler a t  the Sodium Burn P i t  p r i o r  
t o  t h i s  special sampling (on Ju ly  22) and has continued i t s  operation through 

the year. During the special sampling period (October 6-13), a c t i v i t y  col- 

1 ected by t h i  s sampler showed: 



gross alpha 3.3E-15 pCi1ml 

gross be ta  86.0E-15 pCi lml  

F i l t e r  samples from t h i s  l oca t i on ,  f o r  the  pe r iod  from i t s  i n s t a l l a t i o n  

through t h e  end o f  t h e  year, were composited and analyzed f o r  s p e c i f i c  rad io -  

nuc l ides  by  U.S. Tes t ing  Company (Richland D i v i s i o n )  as shown i n  Table 111-6. 

Mon i to r ing  o f  ambient r a d i a t i o n  i s  performed w i t h  thermol umi nescent 

dosimeters (TLDs). Each dosimeter s e t  uses two calc ium f l u o r i d e  (CaF2:Mn) 

low background, bulb-type ch ip  dosimeters. The dosimeter sets a re  p laced a t  

l oca t i ons  on o r  near the  perimeters o f  t h e  De Soto, SSFL, and Canoga s i t e s .  

Each dosimeter, sealed i n  a l i g h t - p r o o f  energy compensation sh ie ld ,  i s  

i n s t a l l e d  i n  a sealed p l a s t i c  conta iner  mounted about 1 m above ground a t  each 

l oca t i on .  The dosimeters are  exchanged and evaluated qua r te r l y .  Dur ing  the  
year. 27 on-s i te  TLD moni to r ing  locations were used. F ive  add i t i ona l  

dosimeter sets, p laced a t  l oca t i ons  up t o  10 mi les  from the  s i t e s ,  a re  

s i m i l a r l y  evaluated t o  determine the  l o c a l  area o f f - s i t e  ambient r a d i a t i o n  
l eve l .  which averaged 9.6 pRlh f o r  1989. Table 111-8 presents the  q u a r t e r l y  

and annual r a d i  a t i o n  exposures. t h e  equ iva len t  annual exposures, and exposure 

r a t e s  determined f o r  each dosimeter l oca t i on .  ( I n  prev ious repor ts ,  an e f f o r t  

was made t o  reduce the  v a r i a b i l  i t y  o f  t h e  r e s u l t s  due t o  t h e  s i g n i f i c a n t  
d i f f e rences  i n  a l t i t u d e .  and the re fo re  i n  t h e  cosmic r a y  c o n t r i b u t i o n  t o  the  

t o t a l  exposure. However. t h i s  adjustment appears t o  have created confusion 

and uncer ta in ty .  r a t h e r  than improved understanding. and so has no t  been shown 

f o r  t h i s  year.) 

The Radio logic  Heal th Sect ion o f  the  Sta te  o f  C a l i f o r n i a  Department o f  

Heal th Services prov ides packages conta in ing  calcium s u l f a t e  (CaS04) dosi-  

meters f o r  independent moni tor ing of r a d i a t i o n  l e v e l s  i n  t h i s  area. These 

dosimeters are  placed i n  f i e l d  deployment conta iners used f o r  the  bu lb  dosim- 

eters.  The S ta te  dosimeters are  returned t o  t h e  Radio logic  Heal th Sect ion f o r  

eva lua t ion  by t h e i r  vendor labora tory .  Data f o r  these TLDs, placed a t  e i g h t  
Rocketdyne dosimeter loca t ions ,  bo th  on-s i te  and o f f - s i t e ,  a re  shown i n  

Table 111-8. The comparison between exposure ra tes  determined by Rocketdyne 



TABLE 111-8 

DE SOTO. SSFL. AND CANOGA SITES--AMBIENT RADIATION 
DOSIMETRY DATA--1 989  

Quarterly Exposure Annual Average. 
(d) Annual Exposure Rate 

TU) Exposure . ulUhr 
Location G2 e3 Qd (*) Rocketdyne S t q k  DHS 
DeSoto DS-1 23 17 22 15 n 8.8 - 

DS-2 15 16 19 16 66 7.5 - 9.0 
DS-3 24 17 33 15 89 10.2 

Mean value 24 16 27 16 82 9.4 . 
SSFL SS-1 25 17 26 17 85 9.7 

SS-2 26 26 28 20 100 11.4 
55-3 23 21 48 20 112 12.8 10.8 

. SS-4 25 24 22 25 96 11.0 
SS-5 25 18 24 27 94 10.7 ' 11.3 
55-6 23 23 42 20 108 12.3 
SS-7 28 15 35 13 91 10.4 10.4 
55-8 32 16 27 14 89 10.2 
SS-9 31 19 28 18 96 11.0 
SS-10 27 22 29 17 95 10.8 
SS-11 31 28 46 26 131 15.0 17.2 

- 55-12 35 28 53 21 137 15.6 
55-13 27 20 35 27 109 12.4 

Mean value 28 21 34 20 103 11.8 
Canoga CA-I 22 14 25 14 75 8.6 

U-2 25 13 30 11 79 9.0 
CA-3 21 15 25 12 73 8.3 
c4-4 24 n 24 12 87 9.9 
CA-5 22 12 17 10 61 7.0 
U-6 27 13 33 16 89 10.2 

Mean value 24 16 26 13 77 8.8 
Off-site OS-1 26 17 25 15 85 9.7 

05-2 23 (21Ia 33 19 96b 11.0 - 
OS-3 21 13 22 11 82 9.4 
0'5-4 23 15 32 13 75 8.6 
05-5 . 20 20 15 8 81 9.2 

Mean value 23 16 25 13 84 9.6 
- -- 

aMfssfng dosimeter. Assumed value i n  ( I. 
b ~ d ~ u s t e d  t o  f u l l  year to compensate fo r  misslng dosfmeter. 

RIIRO90-132 

111-26 



and t h e  Sta te  i s  q u i t e  good and d i f f e rences  are  w i t h i n  normal ly  expected 

experimental v a r i a t i o n s .  On the  average, measurements by Rocketdyne and t h e  

S ta te  DHS agree w i t h i n  2%. 

Dur ing t h e  t h i r d  qua r te r  o f  1989. TLD exposure data was somewhat h igher  

than expected f o r  t h e  on-s i te  and o f f - s i t e  dosimeters. The h igher  r e s u l t s  

were noted f o r  bo th  o f f - s i t e  and on-s i te  dosimeters. The data  repor ted  f o r  

1989 i nc lude  a c o r r e c t i o n  f o r  s e l f - i r r a d i a t i o n  as recommended by t h e  U.S. DOE 

Environmental Measurements Laboratory. This  co r rec t i on  tends t o  reduce t h e  

exposure estimates. 

Table 111-8 shows t h a t  r a d i a t i o n  exposures and equ iva len t  annual exposure 

r a t e s  monitored on -s i t e  a re  nea r l y  i d e n t i c a l  t o  l e v e l s  monitored a t  the  f i v e  

w ide ly  separated o f f - s i t e  loca t ions .  These data r e f l e c t  na tu ra l  background 

r a d i a t l o n  from cosmic r a d i a t l o n ,  rad ionuc l ides  i n  the  s o i l ,  radon and thoron 

i n  t h e  atmosphere. and l o c a l  rad ioac t i ve  f a l l o u t .  Loca l ly ,  t h e  na tu ra l  back- 

ground r a d i a t l o n  l e v e l  as measured by these dosimeters i s  about 100 mRlyr. 
The small v a r i a b i l i t y  observed i n  the  da ta  i s  a t t r i b u t e d  t o  d i f f e rences  i n  

e l e v a t i o n  and geologic  cond i t ions  a t  t h e  var ious dosimeter loca t ions .  The 

a l t i t u d e  range f o r  the  dosimeter l oca t i ons  i s  from about 850- f t  ASL (above sea 

l e v e l )  a t  t h e  Canoga f a c i  l i t y  t o  a maximum o f  about 1900-ft ASL a t  SSFL. 

Supplementary measurements o f  ambient r a d i a t i o n  l e v e l s  w i t h  high-pressure 

i o n  chamber (HPIC) monitors a re  made a t  two l oca t i ons  a t  the  SSFL s i t e .  The 

HPIC values for  1989 were equivalent  t o  annual exposures o f  87 mR f o r  the  

B u i l d i n g  207 moni tor  and 97 mR f o r  the  Bu i l d ing  363 moni tor .  These values are 

i n  good agreement w i t h  r e s u l t s  f o r  nearby TLD loca t i ons  f o r  the  year. 

Annual average exposure ra tes  (pR/hr) a re  shown i n  t h i s  t a b l e  as meas- 

ured by Rocketdyne and independently by  the  Sta te  o f  C a l i f o r n i a  us ing a d i f -  

f e r e n t  type o f  TLD. The agreement i s  good and conf irms t h a t  exposures t o  

r a d i a t i o n  on-si t e  do no t  d i f f e r  g r e a t l y  from na tu ra l  background rad ia t i on .  



Oual i t v  Assurance 

Rocketdyne participates i n  the DOE Q u a l i t y  Assessment Program (QAP) 
operated by the Environmental Measurements Laboratory i n  New York. During 

1989, two sets o f  samples were d ls t r lbuted:  QAP XXX and QAP XXXI. The sum- 

mary l i s t i n g s  from these sets are shown as attachments t o  t h i s  section. While 

these comparisons lnvolve sample types. geometries. and analyses t h a t  are not 

p a r t  o f  the rout ine procedures a t  the Rocketdyne laboratory, review of these 

resu l t s  and those o f  the  other laboratot les shows a s im i la r  o r  be t te r  qua l i t y  

i n  most cases. 



ATTACHMENT TO SECTION 111 



D a t a  Type 

89 04 AIR 
89 04 AIR 
89 04 128 
89 04 128 
89 04 AIR 
89 04 AIR 
89 04 AIR 
89 04 128 
89 04 AIR 
89 04 h I R  
89 04 AIR 
89 Ob h I R .  
89 04 son 
89 04 SOIL 
89 04 V E G m  
89 04 VECElN 
89 04 UATER 
89 04 UATEB 
89 Ob UATER 
89 Ob RATER 
89 04 UATER 

89 09 AIR 
89 09 AIR 
89 09 AIR 
89 09 AIR 
89 09 AIR 
89 09 AIR 
89 09 SOIL 
89 09 SOIL 
89 09 VEGETN CS 
89 09 VEGETN CS 
89 09 UAl'ER CS 
89 09 WATER CS 
89 09 WTER CS 
8 9 0 9  WATER CS 
89 09 WATER CS 

COMPARATIVE RESULTS - 

Sor 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

P.por+od 
Val- Z Error 

QAP X X X I  



I V .  ENVIRONMENTAL HONITORING PROGRAM 

A. DESCRIPTION 

The basic  p o l i c y  f o r  the  con t ro l  o f  r a d i o l o g i c a l  and chemical hazards 

requ i res  t h a t  adequate containment o f  such ma te r ia l s  be prov ided through 

engineer ing con t ro l s  and t h a t  f a c i  ll ty e f f l u e n t  releases and ex terna l  rad ia -  

t i o n  l e v e l s  be reduced t o  a minimum through r i g i d  opera t iona l  con t ro l s .  The 

environmental mon i to r ing  program provides a measure o f  the  e f fec t iveness  of 
s a f e t y  procedures and o f  the  engineering safeguards incorporated i n t o  f a c i l i t y  

designs. Except f o r  s p e c i f i c  analyses f o r  p lutonium i n  s o i l ,  s p e c i f i c  rad io -  

nuc l ides  i n  environmental samples are  n o t  r o u t i n e l y  i d e n t i f i e d  because o f  the  

extremely low r a d i o a c t i v i t y  l e v e l s  normal ly  detected. Gross alpha and beta 

r a d i a t i o n  analyses are  performed f o r  screening purposes on a l l  o the r  environ- 

mental samples. Faci 1 i ty atmospheric e f f l u e n t  sample f i  1 t e r s  f o r  1989 were 

composi t ed  f o r  s p e c i f i c  radiochemist ry  ana lys is  by U.S. Test ing Company. 

The envlronmental mon i to r ing  program was i n i t i a t e d  i n  1952 a t  Rocket- 

dyne's predecessor d i v i s i o n ,  which was then located i n  Downey. C a l i f o r n i a .  A t  

t h a t  t ime, a program o f  s o i l  and vegeta t ion  sample c o l l e c t i o n  and ana lys is  was 

begun t o  study envlronmental e f f e c t s  from the nuclear research and development 

conducted there.  This program was designed w i t h  the  pr imary purpose o f  ade- 

qua te l y  surveying environmental r a d i o a c t i v i t y  t o  ensure t h a t  company nuclear  

operat ions would no t  con t r i bu te  s i g n i f i c a n t l y  t o  l o c a l  r a d i o a c t i v i t y .  Any 

program changes have r e f l e c t e d  t h i s  pr imary ob jec t ive .  Environmental sampling 

was subsequently extended t o  t h e  then proposed Sodium Reactor Experiment (SRE) 

s i t e  i n  t h e  Simi H i l l s  i n  May 1954. Sampling was a l s o  begun i n  the  Burro 

F l a t s  area. southwest o f  SRE. where o the r  nuclear i n s t a l l a t i o n s  were planned 

and eventua l ly  b u i l t  and operated. The Downey area survey was terminated when 

nuclear  a c t i v i t i e s  were re loca ted t o  Canoga Park i n  1955. A f t e r  review o f  the 

needs and r e s u l t s  o f  the  environmental moni tor ing program i n  1986, sampling o f  

vegeta t ion  f o r  r a d i o a c t i v i t y  ana lys is  was terminated and soi  1 sampling f r e -  

quency was reduced t o  qua r te r l y .  This  was based upon reviews o f  the  sampling 



program and the continuing reductions i n  the nuclear operations being con- 

ducted a t  the s i t e .  A t  t ha t  time, a l l  nuclear reactors and the plutonlum 

laboratory had been decomnissioned. The reduced nuclear operations and the 

h i s t o r i c a l  data l ed  t o  the conclusion tha t  quar ter ly  sampling was adequate t o  

confirm releases o f  rad ioac t i v l  t y  tha t  would be i d e n t i f i e d  by other monitoring 
I 
I 

methods. Although the reduction i n  the number o f  on-site s o i l  samples taken 

annually was s ign i  f i can t ,  the number o f  o f f - s i  t e  s o i l  samples was not reduced 
- I 

a t  t ha t  t h e .  A f te r  fu r ther  review o f  on-site and o f f - s i t e  s o i l  r ad ioac t i v i t y  
I 

data. the e l iminat ion o f  rout ine o f f - s i t e  s o i l  sampling as a formal pa r t  of 

the environmental monitoring program was done. As an overcheck. however, off- 

s i t e  samples were taken and analyzed f o r  rad ioac t i v i t y  f o r  the t h i r d  and 
fou r th  quarters o f  1989. Those resu l ts  are sumnarlzed i n  the t e x t  of t h i s  ! 

report. Table A-1 i n  Appendix A shows tha t  the 1989 averaged values f o r  soi 1 

a c t i v i t y  compares well  w i th  values f o r  p r i o r  years. Locations o f  sampling 

stat ions are shown i n  Figures 6 through 9 and l i s t e d  i n  Table IV-1. 

I 
Occasional gamma-spectral analyses o f  bulk samples such as so i l ,  water. 

and ambient a i r  sample co l lec t ion  f i l t e r s  confirm tha t  the major radionuclides 
present are normal 1 y those o f  the na tu ra l l y  occurring thorium and uranium 

decay chains. p lus other natural radionuclides such as the primordial 4 0 ~ .  

and ' ~ e  produced by cosmic ray interact ions i n  the atmosphere. 

I n  addl t l o n  t o  environmental moni tor lng,  work area a i r  and atmospheric 

ef f luents are continuously inmi tored or sampled. as appropriate. This direc- 
t l y  measures the effectiveness o f  engineering controls and a1 lows remedial 
act ion t o  be taken before a s ign i f i can t  release o f  hazardous material can 

occur. 

Environmental sampling stat ions located w i th in  the De Soto and SSFL 

boundaries are re fer red t o  as "on-site" stat ions. The De Soto and SSFL loca- 

t ions  are sampled quarter ly t o  determine the concentration of r ad ioac t i v i t y  i n  
t yp ica l  surface s o i l .  So i l  i s  a lso sampled on-si t e  (SSFL) and o f f - s i  t e  semi- 

annually f o r  plutonlum analysis. Water samples are obtained monthly a t  both 
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Figure  6 .  Map o f  Canoga Park,  Simi Val  l e y ,  Agoura, and 
Calabasas Sampling S t a t i o n s  



Figure 7 .  Map o f  De Soto S i t e  and V i c i n i t y  Sampling Stations 



Figure  8 .  Hap o f  Santa Susana F i e l d  Laborator ies S i t e  Sampling S t a t i o n s  
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F igure 9.  Map o f  Canoga S i t e  TLD Locations 



TABLE IV-1 

SAMPLING LOCATION DESCRIPTION 
(Sheet 1 o f  4) 

Frequency 
of 

S t a t i o n  Locat ion Sampl i ngf 

SSFL S i te .  B u i l d i n g  143. southeast s ide  (Q) 

SSFL S i te .  B u i l d i n g  064. n o r t h  park ing  area (@ 

SSFL S i te .  Bui l d l n g  020. a t  west fence (0) 
SSFL S i t e ,  B u i l d i n g  363, east  park ing  area (Q) 

SSFL S i t e .  S i l v e r n a l e  I n t e r i m  Retent ion Pond, south s ide  ('3 
SSFL S i te .  B u i l d i n g  093. a t  driveway (Q) 

SSFL S i t e .  Below RMDF (T 621) a t  T 024 (0) 
De Soto S i te .  B u i l d i n g  104, eas t  s ide (Q) 

De Soto Avenue and Plununer S t ree t ,  southeast corner  ('3 
SSFL S i t e .  Bu i l d ing  886. a t  former sodium disposal 
f a c i l i t y  

SSFL S i t e ,  Burro F l a t s  Drainage Contro l  Sump. G S t r e e t  
and 17th S t ree t  

SSFL S i t e ,  Pond R-2A (Pond Bottom Mud), n o r t h  s ide  

SSFL S i te .  F S t ree t  and 24th S t ree t  

SSFL S i t e ,  J Street ,  south o f  B u i l d i n g  055 exhaust s tack 

SSFL S i t e ,  B u i l d i n g  353, south o f  road 

SSFL S i te ,  Test Area STL-4, entrance. west s ide  

SSFL S i te .  Pond R-2A, northwest s ide  

Simi Val ley.  east  end o f  Alamo Avenue near Flannagan Dr i ve  

SSFL S i t e ,  near south boundary. B e l l  Creek Weir. Well 9 
SSFL S i t e  S i l v e r n a l e  I n t e r i m  Retent ion Pond, south s ide  

SSFL S i t e  Domestic Water, B u i l d i n g  003, washroom faucet  

SSFL S i t e  Domestic Water. Bu i l d ing  363, washroom faucet  

SSFL S i te .  Pond R-ZA, n o r t h  s ide  

De Soto S i te ,  Bu i l d ing  104, washroom faucet  

De Soto S i te .  Bu i l d ing  102 r o o f  

De Soto S i te ,  Bu i l d ing  104 r o o f  

SSFL S i te .  B u i l d i n g  100, eas t  s ide  



TABLE IV-1 

SAMPLING LOCATION DESCRIPTION 
(Sheet 2 o f  4) 

Stat ion Location 

Frequency 
o f  

Sampl 1 ng* 

A-4 SSFL Si te,  Bui ld ing 011. west side (Dl 

A-5 SSFL Si te.  Bui ld ing 600. Sewage Treatment Plant. 
nor th  side (0) 

A-6 SSFL S i  te. Bui ld ing 207, Security Control Center. 
north side ( D l  

(D) 
I 

A-7 SSFL Si te.  Bui ld ing 093. west side 

A-8 SSFL Site, Bui ld ing 163. Box Shop a t  east side ( D l  I 

A-9 SSFL Si te.  Bui ld ing 363. w e s t  side (0) 

A-10 SSFL Si te.  Bui ld ing  886, a t  former Sodium Disposal Faci l i t y  (0) 

A-11 SSFL S i t e ,  RHDF Pond 
A-12 SSFL Si te.  Bui ld ing 100. east side - 7-day sampler 

Qn-Si te--De Soto - Amblent Radiat i o n  Dosjmeter locations (TU)  
DS-1 De Soto Si te.  south o f  Block House 

DS-2 De Soto Si te.  northwest corner of Bui ld lng 101 
(State o f  Ca l i fo rn ia  TLD Location Number 2) 

DS-3 De Soto Site. southeast corner o f  Bui ld ing  102 

DS-4 De Soto Site. northeast corner o f  SPEL I1 Laboratory 
Bul ld lng 113 

DS-5 De Soto Site, northeast corner o f  Bui ld ing 102 

DS-6 De Soto S i  te. east boundary. southeast corner o f  Build- 
i n g  105 (State o f  Ca l i fo rn ia  TLD Location Number 1) 

DS-7 De Soto Site, north o f  Bui ld lng  106 
DS-8 De Soto S l t e  Guard Post 4, southwest corner o f  Bui ld lng 

101 (State o f  Ca l i fo rn ia  TLD Location Number 7) 
Ite--SSFL - Ambient Radiation Dosimeter Locations ( T u )  

SS-1 SSFL Si te.  west o f  emergency t r a i l e r .  Bui ld ing 114 

55-2 SSFL S i  te. SRE Retention Pond 

55-3 SSFL Si te,  E lec t r i c  Substation 719 on boundary fence 
(State o f  Ca l i fo rn ia  TLD Location Number 3) 

SS-4 SSFL Si te,  west boundary on H Street 

55-5 SSFL Si te,  southwest boundary a t  property l i n e  gate 



TABLE IV-1 

SAMPLING LOCATION DESCRIPTION 
(Sheet 3 o f  4) 

Frequency 
o f  

S t a t i o n  Locat ion Sampling* 
- - -- - - - - - 

On-Site--Canoaa - Ambient Radiat ion Dosimeter Locat ions (TLD) 

SS-6 

ss-7 

SS-8 

SS-9 

SS-10 

SS-1 1 

55-1 2 

55-13 

CA- 1 

CA-2 

CA-3 

CA-4 

CA-5 

CA-6 

SSFL S i te .  nor theast  corner o f  B u i l d i n g  353 (Sta te  o f  
C a l i f o r n i a  TLD Locat ion Number 4) 

SSFL S i t e .  B u i l d i n g  363. n o r t h  s ide  on HPIC moni tor  
(S ta te  o f  C a l i f o r n i a  TLD Locat ion Number 8) 

SSFL S i te .  Sodium Disposal Faci  1 i t y  n o r t h  boundary 

SSFL S i t e ,  Radioact ive Ma te r ia l s  Disposal F a c i l i t y .  
nor theast  boundary a t  Bui l d l  ng 133 

SSFL S i te .  Bu i l d ing  600. Sewage Treatment P lan t  

SSFL S i te .  RMDF northwest p rope r t y  l i n e  boundary 
(S ta te  o f  C a l i f o r n i a  TLD Locat ion Number 9) 

SSFL S i t e ,  RMDF northwest p rope r t y  l i n e  boundary 

SSFL S i t e .  RMDF northwest p rope r t y  l i n e  boundary 

Canoga S i t e ,  nor theast  corner  o f  B u i l d i n g  038 

Canoga S i te ,  southwest corner  o f  B u i l d i n g  002 

Canoga S i te ,  south o f  B u i l d i n g  001 near s t r e e t  entrance 

Canoga S i t e ,  east  o f  B u i l d i n g  009 on boundary fence 

Canoga S i te ,  east o f  B u i l d i n g  037 on boundary fence 

Canoga S i te ,  southeast corner o f  Bu i l d ing  037 

o f f - S i  t e  (TLD) 

OS-1 O f f - s i t e .  Northr idge. approximately Oakdale Avenue and 
Lassen S t r e e t  (State o f  C a l i f o r n i a  TLD Locat ion Number 5)  (0) 

05-2 O f f - s i t e .  Simi Val l ey .  approximately Tapo Canyon and 
Nalnut  S t ree ts  (Q) 

05-3 Off-si  t e .  San Fernando Val 1 ey. Northr idge, approximate1 y 
Plummer S t r e e t  and Vanalden Avenue (0) 

05-4 O f f - s i t e .  S i m l  Val ley,  approximately Tapo Canyon and 
Walnut S t ree ts  (0) 



TABLE IV-1 

SAMPLING LOCATION DESCRIPTION 
(Sheet 4 of 4) 

Stat ion Location 

Frequency 
o f  

Sampling* 

Off-Site (TLD) 

0s-5 Of f -s l  te. S i  m i  Val ley, approximate1 y east Los Angel es 
Avenue and Stow Street (State o f  Ca l i fo rn ia  TLD Location ! 

Number 6) (a) I 
I 

HPI-1 High-Pressure Ion  Chamber (HPIC) Ambient Radiation - z 

(C) Monitor a t  Bui ld ing 207, north side 

HPI-2 High-pressure Ion  Chamber (HPIC) Ambient Radiation 
Monitor a t  Bui ld ing 363. north side (C) 

Codes: 

m ~ l  e T V D ~  *F reauem Locatlon 
S So11 D Da i l y  CA Canoga 

W Water M Monthly DS De Soto 

A A i r  Q Quarterly SS SSFL I 

TLD T h e m 1  umi nescent S Semi annual 
Dosimeter C Continuous 



De Soto and SSFL from supply water sources and r e t e n t i o n  ponds and screened 

f o r  s i g n i f i c a n t  a c t i v i t y  by  gross a lpha and beta ana lys is .  Continuous ambient 

a i r  sampling a t  several on-s i te  l oca t i ons  provides i n fo rma t ion  concerning 

long-1 i v e d  a i rbo rne  p a r t i c u l a t e  r a d i o a c t i v i t y .  On-si t e  ambient r a d i a t i o n  

mon i to r ing  us ing  thermoluminescent dosimetry (TLD) measures environmental 

r a d i a t i o n  l e v e l s  a t  t h e  Canoga, De Soto, and SSFL s i t e s  and a l s o  a t  several 

o f f - s i  t e  l oca t i ons .  

B. SAMPLING AND SAMPLE PREPARATION 

S o i l  i s  analyzed f o r  any s i g n i f i c a n t  increase i n  r a d i o a c t i v e  depos i t ion  

by f a l l o u t  from a i rborne r a d i o a c t i v i t y .  Since s o i l  i s  n a t u r a l l y  r a d i o a c t i v e  

and has been contaminated by atmospheri c t e s t i n g  o f  nuclear  weapons, a general 

background l e v e l  o f  r a d i o a c t i v i t y  ex i s t s .  The data are  monl t o red  for increases 

beyond the  na tu ra l  v a r l a b i  1 i ty o f  t h l  s background. For most radionucl  ides,  

gross alpha and beta r a d i o a c t i v i t y  measurements are adequate f o r  t h i s  purpose. 

Chemical 1 y s p e c i f i c  analyses are  performed f o r  p l  u ton i  um t o  prov ide  improved 

sensi t i v i  ty. For a l l  cases i n  which rad ioac t i ve  contaminat ion i s  known o r  

suspected, t h e  s p e c i f i c  rad ionuc l ides  are  analyzed. This  may i n v o l v e  

gamma-spectrometry, radlochemi s t r y .  o r  1 i q u i d  s c i  n t i  1 l a t i o n  count ing. 

Surface sol  1 types ava l l ab le  for  sampling range from decomposed g r a n i t e  

t o  c l a y  and loam. Samples are  taken from the  upper 1 cm o f  undisturbed ground 

sur face f o r  gross r a d i o a c t i v i t y  ana lys is  and t o  a depth o f  5 cm f o r  p lutonium 

ana lys is .  The s o i l  samples are packaged i n  paper conta iners and returned t o  

the  l abo ra to ry  f o r  ana lys is .  

Sample s o i l  p repara t ion  f o r  gross r a d i o a c t i v i t y  determinat ion cons is ts  o f  

t r a n s f e r r i n g  samples t o  Pyrex beakers and d ry ing  them i n  a m u f f l e  furnace a t  

about 450•‹C fo r  8 h. A f te r  cool ing, t h e  s o i l  i s  sieved t o  e l im ina te  pebbles. 

Two-gram a l i q u o t s  o f  the  sieved soi  1 are weighed i n t o  s ta in less-s tee l  

planchets. The s o i l  i s  wetted i n  t h e  planchet w i t h  a lcohol ,  evenly d i s -  

t r i b u t e d  t o  o b t a i n  un i fo rm sample thickness. dr ied,  and counted f o r  alpha and 

beta r a d i a t i o n .  



So i l  plutonium analysis i s  performed using a chemically speci f ic  method 

by a c e r t i  f l e d  independent tes t ing  laboratory accordi ng t o  the guide1 i nes 

spec i f ied i n  the  U.S. NRC Regulatory Guide 4.5 t i t l e d  "Measurements o f  Radio- 

nuclides i n  the Environment--Sampling and Analysis o f  Plutonium i n  501 1." 

Surface and supply water samples are obtained monthly a t  the De Soto and 
- I 

SSFL s i t es  and from upper Be l l  Creek during periods o f  o f f - s i t e  discharge. 

The water i s  drawn i n t o  1 - l i t e r  polyethylene bo t t les  and transferred t o  the 

laboratory. 

Five-hundred4 111 l i t e r  volumes o f  water are evaporated t o  dryness i n  

crysta l  l i z i n g  dishes a t  about 90.C. The residual d l  ssolved so l ids  are redis- 

solved w i  t h  d i s t i l  l ed  water d l  lu ted n i t r i c  acid. t ransferred t o  planchets. 

d r ied  under heat lamps. and counted f o r  alpha and beta radiat ion.  
I 

3. Wi ent A i  t 

A i r  sampling i s  performed continuously a t  De Soto and SSFL w i th  a i r  saw 

p le rs  operating on 24-h sampling cycles. Airborne par t i cu la te  rad ioac t i v i t y  

i s  co l lec ted on glass f i b e r  f i l t e r s  which are automatical ly changed d a i l y  a t  
the end o f  each sampling period (midnight). The samples are counted f o r  alpha 

and beta rad ia t ion  fo l lowing a minimum 120-h decay period. The volume o f  a 
3 t yp ica l  d a i l y  ambi ent a i r  sample i s  about 25 m . 

C. CWNTING AND CALIBRATION 

Environmental sol 1. water. and ambient a i  r samples are counted f o r  alpha 

and f o r  beta rad ia t ion  wi th  a low background gas f low proport ional counting 

system. The system I s  capable o f  simultaneously counting both alpha and beta 
radiat ion.  The sample-detector configuration provides a near ly 2u geometry. 
The thin-window detector i s cont inual ly  purged w i th  argonlmethane counting gas. 

A preset time mode o f  operation i s  used for a l l  samples. The Lower Limits of 
Detection shown i n  Table IV-2 are those f o r  a s ingle sample determined by 



TABLE IV-2 

LOWER LIMITS OF DETECTION (LLDs) 

Sample A c t i v i t y  

Soi 1 Alpha (3.2 + 1.8) 10-6 p C i l g  (118.4 + 66.6 Bqlkg) 

Beta (3.7 + 2.0) 10-7 p C i l g  (136.9 + 74 Bqlkg) 

Water Alpha (4.0 + 1.9) 10-10 p C i l m l  (0.0148 + 0.007 B q l l )  

Beta (1.1 2 1.2) 10-9 pCi lml  (0.0407 + 0.044 B q l l )  

A i r  Alpha (9.1 + 2.4) l W 1 5  p C i l m l  (0.0003 + 0.0001 Bqlm3) 

Beta (3.8 + 1.4) 10-l4 pCi lml  (0.0013 + 0.0004 ~ q l m 3 )  

us ing  t y p i c a l  values f o r  count ing t ime, system e f f i c i e n c i e s  f o r  de tec t i ng  

alpha and beta  r a d i a t i o n ,  background count ra tes  (approximately 0.05 cpm alpha 

and 1.0 cpm beta),  and sample s ize.  These Lower L i m i t s  o f  Detect ion,  fo r  

s i n g l e  samples, a re  ca lcu la ted  according t o  U.S. NRC Regulatory Guide 4.16. 

and assure a 95% p r o b a b i l i t y  t h a t  t h e  i nd i ca ted  a c t i v i t y  would r e s u l t  i n  a 

measurement value t h a t  would be i d e n t i f i e d  as "above background." 

Counting system e f f i c i e n c i e s  a r e  determined r o u t i n e l y  w i t h  "TC, 3 6 ~ 1  , 
230~h.  and 2 3 5 ~ .  standard sources and w i t h  4 0 ~ ,  i n  the  form o f  standard 

reagent-grade KCl, which i s  used t o  s imulate s o i l ,  and w i t h  s o i l  con ta in ing  

known amounts o f  h i g h l y  enriched uranium. The a c t i v i t i e s  o f  t h e  standard 

sources are  t raceable t o  the  Nat ional  I n s t i t u t e  o f  Standards and Technology 

(NIST. fo rmer ly  NBS). 

Sel f -absorpt ion standards f o r  be ta  count ing are  made by d i v i d i n g  sieved 

KC1 i n t o  samples t h a t  increase i n  mass from 100 t o  3000 mg. The samples a r e  

placed i n  planchets o f  the  type used f o r  environmental samples and are  

counted. The r a t i o  o f  sample a c t i v i t y  t o  the  observed n e t  count r a t e  f o r  each 

sample i s  p l o t t e d  as a func t i on  o f  sample mass and a smooth curve i s  drawn 

through these po in ts .  The co r rec t i on  f a c t o r  ( r a t i o )  corresponding t o  the mass 

o f  environmental samples i s  then obta ined from the  graph. The product o f  the  

c o r r e c t i o n  f a c t o r  and the  ne t  sample count r a t e  y i e l d s  the  sample a c t i v i t y  

(dpm). This method has been proven usable by apply ing i t  t o  various-sized 



a1 iquots o f  uni formly mixed environmental samples and observing tha t  the 
resu l tan t  spec i f i c  a c t i v i t i e s  f e l l  w i t h i n  the expected s t a t i s t i c a l  counting 

error,  showing the absence o f  any systematic bias. 

Since the observed rad ioac t i v i t y  i n  environmental samples p r imar i l y  
I 
; 

resu l ts  from natural  sources and i s  a t  low concentrations, const i tuent radio- 

nuclides are not i d e n t i f i e d  f o r  each sample. However. col lected samples are 
i 

. . 
composi ted fo r  gamna spectrometry o f  accumulated sample materials. The detec- 

t i o n  o f  s i gn i f i can t  leve ls  o f  r ad ioac t i v i t y  would lead t o  an invest igat ion o f  

the radioact ive material involved, the sources, and possible causes. 



V. RADIOACTIVE EFFLUENT MONITORING PROGRAM 

E f f l u e n t s  t h a t  may conta in  r a d i o a c t i v e  ma te r ia l  a re  re leased a t  the  

Rocketdyne D i v i s i o n  f a c i l i t i e s  as the  r e s u l t  o f  operat ions performed under 

con t rac t  t o  DOE, under NRC Special  Nuclear Ma te r i a l s  License SNM-21, and under 

t h e  Sta te  o f  C a l i f o r n i a  Radioact ive Ma te r ia l  License 0015-70. The spec i f i c  

f a c i l i t i e s  a r e  i d e n t i f i e d  as Bu i l d ings  020 (RIHL) and 021-022 (RMOF) a t  SSFL, 

and B u i l d i n g  104 a t  the  De Soto complex. 

A. TREATMENT AND HANDLING 

The o n l y  p o t e n t i a l  re lease o f  r a d i o a c t i v i t y  t o  uncont ro l led  areas i s  by 

way of discharge t o  the  atmosphere. No contaminated l i q u i d s  are  discharged t o  

u n r e s t r i c t e d  areas. 

The l e v e l  o f  r a d i o a c t i v i t y  contained i n  a l l  atmospheric e f f l u e n t s  i s  

reduced t o  the  lowest p r a c t i c a l  value by passing the  e f f l u e n t s  through c e r t i -  

f i e d  h igh -e f f i c i ency  p a r t i c u l a t e  a i r  (HEPA) f i l t e r s .  The e f f luents  a re  sam- 

p led  f o r  p a r t i c u l a t e  rad ioac t i ve  ma te r ia l s  by means o f  cont inuously  opera t ing  

s tack  exhaust samplers a t  the  p o i n t  o f  release. I n  add i t i on ,  s tack monitors 

i n s t a l l e d  a t  Bu i l d ings  020 and 021-022 prov ide  automatic alarm c a p a b i l i t y  i n  

t h e  event o f  the  re lease o f  p a r t i c u l a t e  a c t i v i t y  from B u i l d i n g  020 and Bui ld-  

ings  021-022. The HEPA f i l t e r s  used f o r  f i l t e r i n g  atmospheric e f f l u e n t s  are 

a t  l e a s t  99.97% e f f i c i e n t  f o r  p a r t i c l e s  0.3 pm i n  diameter. P a r t i c l e  

f i l t r a t i o n  e f f i c i e n c y  increases f o r  p a r t i c l e s  above and below t h j  s  s ize.  

The average concentrat ion and t o t a l  r a d i o a c t i v i t y  i n  atmospheric e f -  

f l u e n t s  t o  uncont ro l led  areas are shown i n  Table V-1. The e f fec t iveness  o f  

t h e  a i r  c leaning systems i s  ev ident  from the f a c t  t h a t  t h e  atmospheric 

e f f l uen ts  a re  l ess  rad ioac t i ve  than i s  the  ambient a i r .  The t o t a l  shows t h a t  

no s i g n i f i c a n t  q u a n t i t i e s  o f  r a d i o a c t i v i t y  were released i n  1989. 



TABLE V-1 
I S n E E i  1 OF 3)  

ATMOSP!IERIC EFFLUENTS TO UNCONTROLLED AREAS 

EFFLUENi  V O L M E J  CUBIC METERS 
LOWER L I M I T  OF DETECTION. L L D  

GROSS ALPHA ( U C l l M L )  - ~ - -  

GROSS BETA (UCIIMLJ~ 2 . 1 ~ - 1 6  
A I R  VOLUME SAMPLED, CUBIC METERS 21898 
ANNUAL AVERAGE CONCENTRATION I N  E'FLUENT 

GROSS ALPHA ( U C I I M L )  : .8r-15 
GROSS BETA ( U C l l M L )  2.1.-15 

MAXIMUM OBSERVED CONCENTRATION 
GROSS ALPHA ( U C l l M L )  2.1.-i6 
GROSS BETA ( U C I I M L )  1.6.-1h 

A C T I V I T Y  RELEASED* ElCROCURlES 

RADIONUCLIDE-SPECzF!t DATA 

RADIONUCLIDE i4ALF-LIFE A C T I V I T Y  4 N N W L  ANALYSIS RELEASE AVERAGE 
(YEARS) DETECTED RELEASE L L D  LLD CONCENTRATION MPC 

PC1 3!CROCURIES PC1 UC I U C I / M L  UC 1 1ML 

.................................................................................. 
BE-7 ,166 0 . DDOO 76 . ? 3 7  1 . OE-14 NATURAL 

1 2 6 0 0 0 0 0 0 0  7 4 . 3  .1363 1 5 0  .271 3.6E-15 NATURAL 
5.26 D . DDDD I 1  . D2D 0 3L-10  

SR-90 2 7 . 7  1 .Z  .no22 6 . 0 1 1  2.6E-16 3E-11 
CS-137 3 0  0 .ODD0 i D  , 0 1 8  9.E-16 5E-10 
PO-210 .38 7.11 ,0129 .2 .On0 2.9E-15 NATURAL 
U-236 267DOO 59 . lo67  .1 . JDD 1 .9E-17 hE-12 
U-235 710DOODDO 1 .81 , 0 0 3 3  .1 .DO0 8 .3E-17  6E-I2 
U-238 OSlDODDDDO .672 . DO12 .I . 0 0 0  1 .1E -17  3E-12 
PU-238 06.4 D . OODO . 2 .OD0 1.OE-18 7E-1h 
PU-23912bD 2 1 3 9 0 1 6 5 8 0  0 .ODD0 .2 . 0 0 0  2.61-18 6E-16 
AM-261 658 .0526 .DO00 . I  .On0 8.3E-19 2E-13 

NATURALLY OCCURRING RADIONUCLIDES ARE I N C L M E D  FOR INFORMATION. 
THESE A C T I V I T I E S  HAVE NOT BEEN U S m  I N  DOSE ESTIMATES. 

MAXIMUM PERMISSIBLE CONCENTRATIONS (MPC) FOR MOST RESTRICTIVE FORM 
OF RADIONUCLIDE AS SPECIF IED  I N  C i R  17. APPENDIX B .  



GROES BETA (UC:/EL) 
A:R VOLUME SAMJLEZr CU31C METERS 

G3055 E T A  (>C!/PlL) 
EAXIKUM OBSERVED CONCEYTRA-i3h 

A f T I V l T Y  RELEASED, K:CROC!JRIES 
GRCSS ALFSA 
GEOSS EETn 

95-7 l i b  3 3 6  L . EZCE 7 6  : . 3 L  i .  0 f - l ~  
K-LO .26~01zO5r  1 1 6  1 . 6 L 5 L  a - =- 2 . 1 5 5  3.5E-15 
CZ-63 5 ~ 2 5  .GEES - -. 3 : 58 0 - 
SR-9: 2 7 . 7  e . 5  . IZZZ - .Deb 2 .6E-16 
cs-137 3 2 9 . 1  . o:ee 1 c . :OL 9 . 1 ~ - i b  
PO-212 .33 5 3 . 7  i.3oes .z . cc3 z . ~ E - I ~  
U-23L 2 L 7 3 t Z  , 5 9 9  . X i 6 6  . - 30: 1.9E-17 
U-235 7 1 : 5 3 0 ~ ?  0 . x o e  . - . e: 1 '=. .P"C-r- 

0 
2-239 -AYJ-;-GG 3 5 6  .0%1 . A  .DO: i .  1E-17 
PU-23e 3 6 .  L .053  . 0 5 E  . 2  . OCZ 1.OE-18 
F2-239/2OG 243901656C X 3  ,0005 .Z .OD3 2 . G - 1 E  
A'?-201 LSe .OZbb . DDCS . - . O D 1  e .3E-19 

NATURALLY 0CCSR:NG RACIONUCLIGES ARE LNCLUOED FOR IN=ORMATi3N 
THESE ACT1VIT:EE +KVE N3T SEEN USE3 I N  JOSE EST;!lATES. 



TABLE V-1 

(SHEET 3 OF 3 )  

ATMOSPHERii EF'LUENTS 1 3  LiNCONTROLLED AREAS 

SSFiIRMOF -- :9C9 

APPROXIMATE ESFLUENT VO:U!IE. CUBIC METERS 3.07.9 
WPROXIMATE LOWER L IMIT  OF OETECT!ON. LLD 

GROSS KLPHA ( V t  i /ML) 
GROSS BETA (UC;/ML) 

APPROXI!IATE AIR VOLUME SAMPLED, CUBIC METE 316:6 
ANNUAL AVERAGE CONCENTRATION I N  EFFLUENT 

GROSS ALPHA (UCI/ML) 

ACTIVITY RELEASED. !I::RO:UR IES 
GROSS ALP+16, 
GROSS BETA 

RADIOkdCLIDE 4fi-F-LIFE ACTIVITY ANNUAL ANA-"SIB RELEASE AVERAGE 
(YEARS) DETECTED RELEASE LLC LLD CONCENTRATION 

PC! MlCR3CURIES PC: YC 1 X I I P I L  

BE-7 . I 6 6  0 .0000 74 .636 0 
K-LC 1260030000 1A5 ? .  5915 C 1.606 . . b.6E-15 
CO-60 5 .26  228 2 .502h - -  . I 2 1  7.2E-15 

- - - - - - - - - - 
NATURAL 
NATURAL 

BE-11 
95-12 
6E-10 

NATURAL 
9E-I6 
1E-13 

NATURALLY OCCVRRING RAOIONUCLIDES ARE INCLUDES =OR INFOR!IA?ION. 
THESE 4 C i l V i T i E S  HAVE NOT BEEN USED I N  DOSE E3T:nATEB. 

DERIVED CONCENTRAION GUIDES (OtG) FOR MOST REETRICTIVE FOR!! 
OF RADIONUCLIDE AS SPEt1F:ED I N  DOE ORDER 563Z.5 (2 /2 /9D) .  



The isotopic composition of the radioactivity deposited on the nuclear 
facility exhaust air sampling filters, composi ted for the year, is presented 
I n  Table V-1. The table shows that the majority of the collected activity i s  

caused by the naturally occurring radionuclides. Be-7. K-40, and Po-210. The 

beryllium-7 (produced by cosmic ray interactions in the atmosphere) that is 
collected on the RIHL filter is due to the use of unfiltered bypass (ambient) 

air taken into the main exhaust system from the outside. The presence of 
polonium-210 is also a result of naturally occurring elements in the 

uranium-238 decay chain in this bypass air. The potassium-40 is due to the 
presence of this radionuclide in the airborne dust in the ambient air. 
Materials used in operations conducted at the SSFL site are responsible for 
the fission/activation product radioactivity. For each radionuclide detected, 
the laboratory calculates a Lower Limit of Detection (LLD). This is the low- 
est activity that would be identified as "radioactive" with 95% confidence. 
This LLD refers to the specific sample form analyzed, in this case a composite 
of filters. For the purpose of comparing effluent releases, the laboratory 
LLD for the composi ted filters was converted to an equivalent annual release 
and is shown in the table as the release LLD, pCi. 

B. FACILITY DESCRIPTIONS 

1. De Soto Site 

a. Bui ldina 104--California State Licensed Activi ties 

Operations at Building 104 that may generate radioactive effluents con- 

sist of research studies in applied physics and physical chemistry. Only 
atmospheric effluents are released from the building to uncontrolled areas. 
Major quantities of radionuclides present are limited to 6 0 ~ o  and 1 3 7 ~ s  in 

encapsulated form. 



2. Qnta Susana F ie ld  Laboratories S i  

a. Bu i ld lna  020 (RIHLL-NRC and Ca l i f o rn ia  State Licensed A c t i v i t i e s  

Operations a t  Bui l d l n g  020 tha t  may have generated radioact ive ef f luents  

i n  the past consisted o f  hot c e l l  examination and decladdlng o f  i r r ad ia ted  

nuclear fuels and examination o f  reactor components. Only atmospheric ef- 
f luents are released from the bu i ld ing  t o  uncontrol led areas. During 1989. 

on ly  decontamination o f  the f a c i l i t y  was done. No radioact ive l i q u i d  waste i s  
released from the f a c i l i t y .  P r i o r  radioact ive mater ia l  handled i n  unencap- 

sulated form i n  t h i s  f ac i  l i t y  included the fol lowing radionuclides tha t  are 

present i n  minor amounts as f a c i l i t y  contamination: U, Pu. as consti tuents i n  
the various fuel materials; and 137~s .  'OS~. and 14'pm as mixed f i s s i o n  

products. 

b. Bui ld inas 021 and 072 (RMDF)--DOE -act A c t i v i t i a  

Operations a t  Buildings 021 and 022 tha t  may generate radioact ive 
e f f luen ts  consist  o f  the processing, packaging, and temporary storage o f  

l l q u l d  and dry  radioact ive waste mater ia l  f o r  disposal. Only atmospheric 
effluents are released froln the bu i ld ing  t o  uncontrol led areas. No 
radioact ive l i q u i d  waste i s  released from the f a c i l i t y .  Contamination from 
nuclear f ue l  and decontamination operations contains uranium and plutonium 
plus 137~s .  90~r. and 147h as mixed f i s s i o n  products. and 6 0 ~ o  and 

'"EU ac t i va t ion  products. 

a. Several Malor Manufacturina F a c i l i t i e s  Enaaaed i n  WD and NASA A c t i v i t i e s  

Manufacturing qua l i t y  assurance inspection by X-ray and source radiog- 
raphy techniques invo lv ing sealed Ir-192 sources i s  performed a t  the Canoga 

complex. Some 1 i m i  ted State-1 i censed research work requi r i  ng the incidental  



use o f  small q u a n t i t i e s  o f  r a d i o a c t i v e  ma te r ia l s  i n c l u d i n g  charged-par t ic le  

a c t i v a t e d  s t e e l ,  Cf-252, and Ru-106 i s  a l s o  done there.  No nuclear  a c t i v i t i e s  

are  conducted a t  the  Canoga complex. 

C. ESTIMATION OF GENERAL POPULATION RADIATION DOSE ATTRIBUTABLE TO 
ROCKETDYNE OPERATIONS--1989 

The Los Angeles bas in  i s  a  semiar id reg ion  whose c l ima te  i s  c o n t r o l l e d  

p r i m a r i l y  by t h e  semipermanent P a c i f i c  high-pressure c e l l  t h a t  extends from 

Hawaii t o  the  Southern C a l i f o r n i a  coast.  The seasonal changes i n  the  p o s i t i o n  

of t h i s  c e l l  g r e a t l y  i n f l uence  the  weather cond i t ions  i n  t h i s  area. During 

the  summer months, the  high-pressure c e l l  i s  d isp laced t o  the  nor th.  This 

r e s u l t s  i n  most ly  c l e a r  sk ies w i t h  l i t t l e  p r e c i p i t a t i o n .  Dur ing the  winter .  

t h e  c e l l  moves s u f f i c i e n t l y  southward t o  a l l ow  some P a c i f i c  lows w i t h  t h e i r  

associated f r o n t a l  systems t o  move i n t o  the  area. This produces l i g h t  t o  

moderate p r e c i p i t a t i o n  w i t h  n o r t h e r l y  and nor thwester ly  winds. 

The re lease of a i rborne ma te r ia l  a t  De Soto f o r  summer season weather 

cond i t ions  would genera l l y  be under a  subsidence i nve rs ion  i n t o  an atmosphere 

t h a t  i s  t y p i c a l  of s l i g h t  neut ra l  t o  lapse condi t ions.  Nocturnal coo l i ng  

invers ions,  al though present, a re  r e l a t i v e l y  shallow. During the  summer. a  

subsidence i nve rs ion  i s  present almost every day. The base and top  o f  t h i s  

i nve rs ion  u s u a l l y  l i e  below the  e leva t i on  o f  the  SSFL s i t e .  Thus, any atmo- 

spheric re lease from the  SSFL s i t e  under t h i s  cond i t i on  would r e s u l t  i n  

Pasqu i l l  Type D  l o f t i n g  d i f f u s i o n  cond i t ions  above the  i nve rs ion  and consider- 

ab le  atmospheric dispersion, p r i o r  t o  any d i f f u s i o n  through the  i nve rs ion  i n t o  

the  S i m i  o r  San Fernando Val leys.  I n  the  w in te r  season, the  P a c i f i c  high- 

pressure c e l l  s h i f t s  t o  the south and the  subsidence i nve rs ion  i s  u s u a l l y  

absent. The sur face a i r f l o w  i s  then dominated by f r o n t a l  a c t i v i t y  moving 

eas te r l y  through the  area, r e s u l t i n g  i n  high-pressure systems i n  the  Great 

Basin region. Fronta l  passages through the  area dur ing  w in te r  are genera l l y  

accompanied by r a i n f a l l .  D i f f u s i o n  c h a r a c t e r i s t i c s  a re  h i g h l y  v a r i a b l e  

depending on the  l o c a t i o n  of the f ront .  Generally, a  l i g h t  t o  moderate south- 

wester ly  wind precedes these f r o n t a l  passages, i n t roduc ing  a  st rong onshore 



Figure 10. Santa Susana F ie ld  Laboratories Sl te-Centered 
Demography t o  8 km, Showing Number o f  Persons Living 

i n  Each Grid Area. (Daytime Employment f o r  SSFL.) 



scale 
O r 2 3 a 5 Miles 
0 1 2 5 4 5 6 7 B K i l o m e l e m  

Figure 11 .  Santa Susana F i e l d  Laboratories Site-Centered 
Demography t o  16 km. Showing Number o f  Persons L i v i n g  

i n  Each Gr id  Area 



-. 

F l  gure 12. Santa Susana F ie ld  Laboratories Si te-Centered 
Demography t o  80 km. Showing Number o f  Persons Living I 

i n  Each Grid Area I 

(heavily populated areas are shown by shading) 



flow of marine air and producing lapse rates that are slightly unstable. Wind 

speeds increase as the frontal systems approach, enhancing diffusion. The 

diffusion characteristics of the frontal passage are lapse conditions with 

light to moderate northerly winds. Locally, average wind speeds for the 

various stability categories range from 0 to about 4.4 m/s with the greatest 

frequency occurring for winds from the north to northwest sectors. Figures 10 

through 12 show local population distribution estimates that were projected 

for 1989, based on the 1980 federal census and on direct observation of nearby 

residential areas around the SSFL site and out to 80 km for 16 sectors. 

The downwind concentration of radioactive material emissions to the at- 

mosphere during 1989 from each of the three major Rocketdyne nuclear facili- 

ties has been calculated with the AIRDOS-PC computer code using si te-specifi c 

input data including local area windspeed, directional frequency, and stabi l- 
i ty (using Burbank Airport data) plus faci 1 ity-specific data such as stack 

heights and exhaust air velocity. 

The radioactivity concentrations at the site boundary location nearest 
to each release point and at the nearest residence for each nuclear facility 

are shown in Table V-2. The internal dose calculatfons in Table V-3 assume a 

constant unsheltered exposure. adjusted for wind direction frequency, through- 
out the year and therefore considerably overestimate the actual annual aver- 

aged doses near the site. Estimated internal radiation doses due to atmo- 

spheric emission of radioactive materials from De Soto and the SSFL nuclear 

facilities are several orders of magnitude below the radiation standards and 

are far below doses from internal exposure resulting from natural radioactiv- 

ity in air. The external dose calculations assume that differences in TLD 

readings represent true differences in local exposure. These differences are 

extrapolated to the boundary and nearest residence using an inverse square 

distance relation from an assumed source of radiation. The estimated doses 

are far below the applicable limits of DOE. EPA. NRC, and the State of 

California. 



TABLE V-2 

ANNUAL AVERAGED PLUME CONCENTRATIONS 
OF ATMOSPHERIC EMISSIONS--1989 

Downwind Concentration 

Faci 11 t y  (pCi ) Boundary Residence Boundary Residence 80 km 

DS 104 0.16 187 E 315 SW 0.012 0.0033 0. 00007 

RIHL 4.3 302 NW 1900 SE 0.23 0.045 0.0007 

RMDF 6.5 118 NW 2300 SE 0.079 0.047 0.001 

Except f o r  the nearest boundary l i n e  exposure f o r  the Radioactive Mate- 

r i a l s  Disposal F a c i l i t y  (RMDF), the estimated o f f - s i t e  doses are extremely low 

compared t o  the maximum permissible exposures recommended f o r  the general 

population i n  the v i c i n i t y  o f  WE f a c i l i t i e s .  The e f f ec t i ve  dose equivalent 

f o r  any member o f  the public, f o r  a l l  pathways, shal l  not exceed 500 mremlyr 

for  occasional exposures, and 100 mremlyr f o r  prolonged periods o f  exposure. 

For the a i r  pathway only. the l i m i t s  are 25 mremlyr f o r  whole body doses. and 

75 mremlyr f o r  any organ doses, as established by EPA. The RMDF boundary t o  
the north of the f a c i l i t y  received an estimated "property l i n e m  exposure o f  

36 mrem f o r  the year. However, t h i s  does not const i tu te  a dose t o  the general 

publ ic  since i t  l i e s  w i t h in  an Iso la ted area without d i rec t  publ ic  access. No 
members o f  the general publ ic were present a t  the s i t e  boundary during any 
s ign i f icant  por t ion  o f  the year. 

The external exposures. above background, are based on the greatest expo- 
sure adjusted t o  a constant a l t i t u d e  (1000-ft ASL) measured by a s ingle dosi- 

meter compared w i th  average adjusted o f f -s i te  measurements. The mean adjusted 
value f o r  f i v e  o f f - s i t e  dosimeters was 78 mR wi th  a maximum annually observed 
value f o r  a s ing le  locat ion o f  97 mR. Boundary dose estimates assume 100% 

occupancy, whereas the actual presence of persons a t  the boundary i s  rare o r  



TABLE V-3 
POPULATION DOSE ESTIMATES FOR ATMOSPHERIC EMISSIONS 

- 
FROM SSFL FACILITIES--1989 

52.5- Dose to  Receptor Population Segnent (person-rez: 
Gecree - 
Sector 0 -8ka  - 6  k 16-32 km 32-48 km 48-54 kn 64-80 kn - .@:a; - 

SSi 2.6 x 4.0 x 7.2 x i C  
-7 o o o L.E I G - ~  

s 2.6 x 1cb6 6.3 x 9.4 x o o o 9.8 

SSE 4.0 x 7.4 x 8.7 x 0 0 C 5.6 x 12 
-5 

SE 1.7 x 9.1 x 1.4 r 1.5 x 2.4 x lo-= 6.1 x 13-6 7.2 x 10 
-5 

ESE 7.6 I C - ~  2.1 x 2.1 x lo-' 9.7 x lo-' 5.0 x 2.7 x 2.2 x 10 
.& 

E 4.4 x lo4 3.' x lo-' 4.0 x lo-' 2.8 x lo-' 1.9 x 1.0 x 1.3 x 10 
4 

ENE 5.4 x 9.8 x 1c4 1.8 x 1.9 x lo4 1.5 x lo-'' 1 .8  x lo-' 3.C x 

-8 
NE 6.2 x l f 7  8.6 x I0 2.9 x lo4 6.4 x 1.6 x 1.2 x 5.6 x 

-5 NNE T.4 x 10 1.4 x lo-' 7.C x 9.4 x 2.3 x 8 . 4  x T C - ~  2.3 r 1: 
-5 

.,-a . . 
Average irdivioual dose I 8.C x 0.1 mrllrrem f o r  the 83-km radius area to ta l  popu;ation. 



nonexistent. These data ind icate t ha t  the derived values, except f o r  the 

RMDF. do not d i f f e r  s i gn i f i can t l y  from zero, as shown by the uncertaint ies 

being near the reported value, but  r e s u l t  from assumptions i n  the analysts. 

The general population person-rem dose estimates are calculated from the 

demographic d i s t r i b u t i o n  and the ind iv idual  doses generated by AIRDOS-PC. 

This code uses release rate, wind speed, wind d i rec t ion  and frequency, and 

stack height parameters as input  data. Population dose estimates centered on - i 
1 

the SSFL s i t e  are presented i n  Table V-3. Inhalat ion i s '  the on ly  potent ia l  
1 

exposure pathway l i k e l y  t o  exist .  The doses reported f o r  SSFL s i t e  emissions 
are sunmed f o r  a l l  release points and nuclides. 

The U.S. EPA regulates airborne releases o f  r ad ioac t i v i t y  from DOE f a c i l -  
I 

i t i e s  under 40 CFR 61. Subpart H (NESHAPs). A form including information I 

per t inen t  t o  t h i s  regulat ion i s  shown as an attachment t o  t h l s  section. 

5141Ylbes 
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"Rocketdyne Division Environmental !%lohitoring and Facility Effluent Annual 
Report - DeSoto and Santa Susana Field Laboratories Sites - 1989," R I / R D  90-132 - 



V I  . NONRADIOACTIVE MATERIALS MONITORING--1 989 
ADDITIONAL ENVIRONMENTAL INFORMATION 

Rocketdyne mainta ins a comprehensive environmental program t o  ensure com- 

p l  iance w i t h  a1 1 app l i cab le  regu la t ions ,  t o  prevent adverse environmental 

impact, and t o  r e s t o r e  the  environment from h i s t o r i c a l  operat ions.  As a p a r t  

of t h i s  program. Rocketdyne i s  c u r r e n t l y  invo lved i n  an extensive groundwater 

remediat ion program and i s  c u r r e n t l y  removing so lvent  contaminat ion from 

approximately one m i l l i o n  ga l lons  o f  groundwater per  day a t  SSFL. Most former 

sur face impoundments have been closed and are i n  the  c losure  approval process 

w i t h  t h e  C a l i f o r n i a  Department o f  Hea l th  Services. Contamination r e s u l t i n g  

from underground storage tanks (USTI has been remediated, and the  m a j o r i t y  of 

the  storage tanks have been removed. The few remaining USTs are  equipped w i t h  

automatic l eak  de tec t i on  systems i n  compliance w i t h  Ventura County underground 

storage tank ordinances. The environmental r e s t o r a t i o n  a c t i v i t i e s  a t  SSFL 

inc lude  an extensive review o f  past  programs and h i s t o r i c a l  p rac t i ces  t o  

i d e n t i f y ,  character ize,  and co r rec t  a l l  areas o f  p o t e n t i a l  concern. 

Extensive mon i to r ing  programs f o r  both r a d i o l o g i c a l  and chemical contami- 

nants i n  a i r ,  s o i l ,  surface water, and groundwater are i n  e f f e c t  t o  ensure the  

e x i s t i n g  environmental problems do n o t  pose a t h r e a t  t o  the  p u b l i c  wel fare o r  

environment. Results from the  mon i to r ing  program show t h a t  contaminat ion a t  

the  SSFL i s  contained on-s i te  and a continuous mon i to r ing  program ensures t h a t  

t h e  contaminat ion does no t  pose any r i s k  t o  employees o r  t o  the  pub l i c .  A l l  

sources o f  a i r  emissions a t  SSFL are  sub jec t  t o  the  prov is ions  o f  the  Clean 

A i r  Act  as administered through the  C a l i f o r n i a  A i r  Resources Board and the  

Ventura A i r  P o l l u t i o n  Control  D i s t r i c t  (VAPCD). The VAPCD regulates sources 

o f  a i r  emissions and issues permi ts  t h a t  genera l l y  conta in  l i m i t s  on p o l l u t a n t  

1 eve1 s and cond i t ions  o f  operat ion.  

The o v e r a l l  annual groundwater mon i to r ing  program a t  SSFL addresses co l -  

l e c t i o n  and ana lys is  o f  groundwater samples and measurement o f  the  water 

l e v e l s  for the  147 on-s i te  and 13 o f f - s i t e  wel ls .  The l oca t i ons  o f  these 



wells are shown on the map o f  SSFL i n  Figure 13. Groundwater q u a l i t y  para- 

meters and sampling frequency have been determined based on h i s t o r i c a l  water 

q u a l i t y  data, locat ion o f  known o r  potent ia l  sources o f  groundwater contamina- 

t ion ,  and operational requirements o f  groundwater ext ract ion and treatment 
systems. The groundwater moni t o r i ng  program includes the fo l lowing parame- 

ters.  a l l  analyzed using the appropriate EPA methods: v o l a t i l e  organic con- ! 
s t i  tuents, base neutrals and ac id  extractable organic compounds, petroleum 

hydrocarbons, and trace metals and c o m n  ion  consti tuents. 
I 
I 

A recent hydrogeologic study a t  SSFL describes two groundwater systems a t  

the s i te :  a shallow. unconfined system i n  the a l l u v i a l  surface mantle (so i l s )  
o f  the Burro F la ts  area and along the major drainage channels, and a deeper 
groundwater system i n  the f ractured Chatsworth sandstone (rock). Alluvium 

along the major surface drainage systems may store and transmit groundwater t o  
! 

the underlying Chatsworth formation through fractures. Hater leve ls  i n  the I 
I 

al luvium respond t o  recharge resu l t ing  from surface flows and may vary con- 
I 

s iderably between wet and dry  periods. The alluvium. composed of a hetero- 

geneous mixture o f  gravel. sand, s i l t .  and clay, has estimated hydraulic 
2 conduct iv i t ies  ranging from 0.1 t o  1000 g a l l d a y l f t  . 

The Chatsworth formation i s  composed o f  we1 1-consolidated, massive1 y 

bedded sandstones w l  t h  interbedded layers o f  s i l  tstone and claystone. The 
layer  may be as t h i ck  as 6.000 ft a t  the SSFL s i te .  The d i rec t ion  o f  ground- 

water f low i n  the formation i s  probably r a d i a l l y  o f f - s i t e  toward the surround- 

I ng low1 ands and i s  probably control 1 ed by f racture zones. 

The hydrogeologic environment a t  the SSFL s i t e  i s  a dynamic system. 
Groundwater i s  recharged a t  the s i te ,  moves through the aquifers, and dls- 
charges t o  the surface o r  t o  other aqulfers down-gradient o f  the s i te .  The 

groundwater system i s  recharged by p rec ip i ta t ion  and by unl ined ponds and 
drainage channels. Because o f  the meager r a i n f a l l  i n  the area and the rela- 
t i v e l y  large va r i ab i l  i ty i n  annual prec ip i ta t ion,  groundwater recharge may 

vary g rea t l y  from year t o  year. Specl f ic  pathways o f  possible contaminant 

t ransport  are d i f f i c u l t  t o  pred ic t  on the basis o f  on-site wel l  data. The 
most l i k e l y  pathways are along f racture zones tha t  trend o f f -s i te .  



SANTA SUSANA FIELD LABORATORY 

Figure 13. Locations of  N e l l s  Used i n  Groundwater Management Program 



Surface water d l  scharges are usual 1 y r a i n  induced and analyses are con- 

ducted on samples co l lec ted i n  the run-off, as i d e n t i f i e d  i n  the monitoring 

plan f o r  the northwest slope o f  Area IV. Nearly a l l  o f  the r a i n f a l l  runoff a t  

SSFL drains t o  the south and i s  col lected i n  the surface water system. A very 

small por t ion  o f  the s i t e  produces minor runof f  across the northwest boundary 

fo l lowing heavy rains.  Catch basins were i ns ta l l ed  i n  f i v e  runo f f  channels i n  

the fa1 1 o f  1989. These locations are shown on the map i n  Figure 14. The 
- 3  

analyses Include the metals lead, zinc. chromium. beryl l ium, arsenic, cadmium. I 
I 

mercury, n i  ckel . and copper (and applicable tadionucl ides by an outside I 
I 

laboratory). Surface water f o r  the remainder o f  SSFL i s  regulated under an 

NPDES perm1 t . 

So11 analyses have been and are s i t e  speci f ied according t o  the a c t i v f -  
t i e s  generating the analyses and potent ia l  d ispos i t ion o f  the s o l l .  A wlde 

va r i e t y  o f  analyses are conducted t o  determine the extent o f  any potent ia l  

chemical contamination. 

I n  add1 t i o n  t o  t h l  s aggressive environmental monl t o r l ng  and restorat ion 

program, current operational procedures r e f l e c t  Rocketdyne's comnitment t o  a 

clean and safe environment. For example, solvents and o i l  are col lected and 

recycled t o  the maximum extent possible. A comprehensive t ra fn ing  and ! 

i 
employee awareness program i s i n  place. A l l  employees working wi th  hazardous 

materials are required t o  attend a course on hazardous material slwaste manage- I 

ment. Environmental bul l e t i n s  are c i rcu la ted i n  the Rocketdyne bi-weekly I 
newspaper t o  promote environmental awareness among a1 1 employees. I 

I 

I 
I n  summary. Rocketdyne i s  comnl t t ed  t o  sound environmental management o f  

a1 1 programs a t  our fact 1 i t l e s  and t o  correct ing ex is t ing  environmental prob- 

lems before they pose a threat  t o  our employees o r  the publ ic.  We have a 

longstanding record o f  our comnitment t o  protect ing the environment and w i l l  

continue t o  strengthen tha t  commitment i n  the future. 



Figure 14.  Locations o f  R a i n f a l l  Runoff Col lec tors  
Along Northwest Boundary o f  SSFL, Area I V  



Following release o f  the DOE Environmental Survey Prel  i m i  nary Report, the 

San Fernando Da i l y  News pr in ted  a s tory  "Rockwell S i t e  Contaminated." which 

portrayed SSFL as discharging radioact ive and chemical po l lu tants  t o  the sur- 

rounding community. Since tha t  time. Rockwell has aggressively a r t i cu la ted  t o  

i t s  employees. the regulatory agencies. and the comunity. the environmental 

monitoring programs t h a t  are current ly  act ive a t  Rockwell. These information 

a c t i v i t i e s  have continued throughout the year. As a r e s u l t  of the negative 

p u b l i c i t y  generated by the media, a SSFL work group was formed. The work 

group, headed by the EPA, was composed o f  regulatory agencies who oversee the 
a c t i v i t i e s  a t  the s i te .  The f i r s t  publ ic meeting was held i n  December 1989 t o  

discuss the status o f  Rockwell and agency a c t i v i t y  on the s i t e .  More public- 

or iented programs have been planned f o r  1990, 1.e.. s l t e  tours, meetings, etc. 

The Las Vegas Branch o f  the EPA and i t s  contractor v i s i t e d  the s l t e  on 

Ju ly  12 and 13. 1989. t o  perform s o i l  and groundwater sampling f o r  radioact lv-  

i t y  and chemicals. Sol 1 and groundwater samples were col lected and spl i t 
between Rockwell and EPA. So i l  samples were col lected from T886. RMDF. and 

T064. A groundwater sample was col lected from T059. 

Perchloroethylene, the lone chemlcal contaminant tha t  has appeared i n  the 

water from the TO59 french dra in  standpipe. i s  analyzed along wi th  the RA 

parameters (which are governed by established regulatory 1 i m i  t s )  before d l  s- 
charge o r  t ransfer  o f  t h i s  water. The December 1989 data f o r  the standpipe 

exceeded the dr ink ing water standards f o r  perchloroethylene. This water was 

transported t o  an on-site DOHS permitted and approved groundwater remediation 

system. 

A repor t  o f  v i o l a t i on  (ROW was issued t o  Rocketdyne i n  August as a 

r e s u l t  of a RCRA inspection conducted by the DHS which i d e n t i f i e d  some def i -  

ciencies i n  the four areas o f  the SSFL. Thirteen counts were noted, o f  which 
two were d i r e c t l y  re la ted t o  Area I V .  These two counts were subsequently 
dropped upon review o f  the responses tha t  Rocketdyne provided t o  the DHS. 

Submi t t a l s  o f  permit renewals f o r  NPDES 0100001309 (Regional Water 



Q u a l i t y  Cont ro l  Board) and RCRA P a r t  B permi t  app l i ca t i ons  (DHS) f o r  the 

Sodium Treatment F a c i l i t y  a re  s t i l l  i n  t h e  rev iew process by t h e  Agencies. A 

Pa r t  A pe rm i t  a p p l i c a t i o n  f o r  t reatment  and storage o f  mixed hazardous waste 

was submitted by  t h e  March 23. 1989. deadl ine t o  EPA and OHS. The Par t  B 

p o r t i o n  o f  the  permi t  has no t  been c a l l e d  f o r  as o f  calendar year  1989, but  

the  pe rm i t  i s  c u r r e n t l y  being processed by Rockwell t o  address i tems necessary 

t o  complete t h e  Par t  B po r t i on .  

P a r t i a l  so i  1 remediat ion was conducted a t  t h e  "Old Conservation Yard" 
3 du r ing  August o f  1989. Approximately 100 yd  o f  f u e l  hydrocarbon contami- 

nated s o i l  (range o f  0-3000 ppm) was removed and t ransported t o  USPCI i n  Utah, 

a DOE Rocketdyne approved TSO f a c i l f t y .  A subsequent work p lan  t o  f u r t h e r  

assess t h e  subsurface s o i l s  fo r  chemical contaminat ion i n  the  v i c i n i t y  of the  

"Old Conservat ion Yard" was submitted t o  the  EPA and the  members o f  the  SSFL 

work group. Comments t o  the  work p lan  were prov ided back t o  Rocketdyne by the 

EPA i n  February 1990. The Bu i l d ing  100 t rench was a l s o  inc luded i n  t h e  above 

work plan, and comments on t h i s  area were prov ided by the  EPA. 

An underground storage tank program has been implemented a t  Rocketdyne 

D i v i s i o n  w i t h i n  the  gu ide l ines  o f  C a l i f o r n i a  Assembly B i l l s  2013 and 1362 and 

under the  d i r e c t i o n  o f  the  Sta te  Water Resources Contro l  Board. The b i l l s  

r e q u i r e  a l l  owners o f  underground tanks t o  r e g i s t e r  them w i t h  t h e  Contro l  

Board and a l s o  requ i res  the  tank owners t o  i n s t a l l  a l eak  de tec t i on  system on 

a1 1 e x i s t i n g  tanks. For the  new tank i n s t a l l a t i o n s ,  secondary containment o f  

t h e  tank and p i p i n g  are  t o  be i n s t a l l e d  i n  a d d i t i o n  t o  t h e  lead de tec t i on  

system. Any underground tank abandonment requ i res  a permi t  t o  remove and 

c lean t h e  tank and a l s o  t o  check the  under ly ing  s o i l  f o r  past  leakage. The 

Ventura County Environmental Heal th Department i s  the  l o c a l  regu la to ry  agency 

responsib le f o r  enforcement o f  these requirements. 

I n  Area I V .  15 underground storage tanks s t i l l  e x i s t ,  11 o f  which are  

storage tanks f o r  m e t a l l i c  sodium. 



An update o f  the S p i l l  Prevention and Control Countermeasure (SPCC) plan 

was s tar ted i n  1988. The U.S. EPA requires the preparation o f  an SPCC plan by 

those f a c i  1 i t i e s  which, because o f  t h e i r  location, could reasonably be ex- 

pected t o  discharge o i l  i n  harmful quant i t ies  i n t o  o r  upon navigable waters. 

The SPCC plan f o r  SSFL f a c i l i t i e s ,  including ETEC f a c i l i t i e s ,  i s  current ly  

under review f o r  updating purposes by Rocketdyne Divis ion.  Addit ional com- 

ments provided by the Ventura County Health Department have been included i n t o  

the plan. Final  approval o f  the plan i s  scheduled f o r  March 1990. 

Asbestos control  a t  Rocketdyne i s  conducted under the requirements of 

T i t l e s  29. 40. and 49 o f  the Code o f  Federal Regulations. i n  addi t ion t o  any 

s ta te  o r  loca l  regulations tha t  apply t o  any asbestos abatement program. 

Several steps i n  managing an asbestos program have been incorporated i n t o  

f ac i  11 t y  renovation and d e m l i  t ion.  These general ly include assessment o r  

i den t i f i ca t i on  o f  asbestos-containing materials (ACM), abatement a c t i v i t i e s  

such as worker protect ion and surveil lance, and clearance requirements such as 
cleanup and disposal. With Area IV, approximately 100% o f  the bui ld ings have 

been surveyed, and materials i n  question have been analyzed f o r  asbestos. 

Where required. asbestos abatement w i  11 occur when renovation o r  demo1 i t i o n  

pro jects  are iden t i f i ed .  

A surface water run-off sampling program was developed and implemented i n  

November 1989 f o r  Area I V  which i s  the northwest por t ion o f  the SSFL. The 
locat ions selected f o r  sampling were the run-off channels past the former 

Sodium Disposal F a c i l i t y  (21, behind TlW, along the north side o f  RMDF, and 

the SRE watershed. S l i gh t  r a i n f a l l ,  although measurable, occurred on Novem- 

ber 26, 1989. However. the col lected volume was too small f o r  co l lec t ion  o f  

samples f o r  chemical analyses. 

The Rocketdyne D iv l  sion of Rockwell In ternat ional  Corporation has f i l e d  a 
Report o f  Waste Dl scharge wi th  the Cali  forni a Regional Water Qua1 i ty Control 

Board and has been granted a National Pol lu tant  Dl scharge El iminat ion System 



permi t  t o  discharge waste water, pursuant t o  Sect ion 402 o f  t h e  Federal Water 

P o l l u t i o n  Contro l  Act. The permi t ,  NPDES No. CA0001309, which became e f fec-  

t i v e  September 27, 1976, was renewed w i t h  minor changes e f f e c t i v e  Septem- 

ber  17, 1984. This permi t  covers discharge o f  over f low and storm r u n o f f  from 

water rec lamat ion r e t e n t i o n  ponds i n t o  B e l l  Creek. Discharge genera l l y  occurs 

o n l y  du r ing  and immediately a f t e r  per iods o f  heavy r a i n f a l l  o r  du r ing  extended 

per iods  o f  rocke t  engine t e s t i n g  t h a t  re lease l a r g e  amounts o f  coo l i ng  water 

t o  the  ponds. An a p p l i c a t i o n  t o  r e v i s e  t h e  e x i s t i n g  NPDES permi t  and waste 

discharge requirements was f i l e d  by Rocketdyne on December 15. 1988. To date. 

a new pe rm i t  and new waste discharge requirements have no t  been developed by 

t h e  Regional Board. 

Only one o f  the  r e t e n t i o n  ponds receives i n f l u e n t  from the  nuclear  

ope ra t i ng  areas (Area I V )  o f  the  SSFL s i t e .  I t  i s  i d e n t i f i e d  as r e t e n t i o n  

pond R-2A, Water Sample S t a t i o n  W-12 i n  Table VI-1. The o the r  f i n a l  r e t e n t i o n  

pond i s  i d e n t i f i e d  as Perimeter Pond (PP). 

The i n f l u e n t  inc ludes sewage treatment p l a n t  o u t f a l l .  coo l i ng  water from 

var ious  t e s t i n g  operat ions, and sur face r u n o f f  water. Grab-type water samples 

taken a t  the  r e t e n t i o n  pond p r i o r  t o  a discharge are  analyzed by a C a l i f o r n i a  

S ta te  c e r t i f i e d  a n a l y t i c a l  t e s t i n g  l abo ra to ry  f o r  nonradioact ive chemical 

cons t i t uen ts  and f o r  r a d i o a c t i v i t y .  The NPDES permits,  shown as an attachment 

a t  t h e  end o f  t h i s  sect ion,  l i s t s  s p e c i f i c  cons t i tuents  which are  analyzed, as 

we1 1 as t h e i r  respect ive  1 i m i t a t i o n s  i n  discharged wastewater. Wastewater 

o r i g i n a t i n g  from f a c i l i t i e s  located throughout the  SSFL s i t e  i s  c o l l e c t e d  a t  

the  r e t e n t i o n  pond. The p o i n t  o f  o r i g i n  o f  small amounts o f  most 

nonradioact ive cons t i tuents  normal ly  found i n  wastewater i s  d i f f i c u l t  t o  

determine. I f  excessive amounts o f  any o f  these ma te r ia l s  were found i n  

wastewater, t h e i r  o r i g i n  could be determined from the  knowledge o f  f a c i l i t y  

operat ions i n v o l v i n g  t h e i r  use. Discharge from these ponds are sampled and 

analyzed t o  show compliance w i t h  the  Permit. The r e s u l t s  o f  these analyses 

f o r  each discharge are  shown i n  Table VI-1. Only seven exceedancees were 

experienced dur ing  1989. These were th ree  cases o f  excess a l k a l i n i t y  (pH. 

9-Mar, 14-Mar, and 11-Apr) r e s u l t i n g  from a n a t u r a l l y  occur r ing  algae bloom, 



Table VI-1. Ana ly t i ca l  Resul ts  fo r  Water Releases 
(Sheet 1 o f  3) 

--- 
Rockuell lnlernalional. Rocketdyne Oivision 
1989 Annual Discharge Analysis Sunnary 
For NPMS Pennil CMX)lJOI) 
- 

Dale 23 Jan 4 Feb 17 Feb 9 Mar 14 Plar 30 Mr 11 Apr 20 Apr 11 b y  2 Jlln 7 J u ~  17 Jun 
Pond R-2A R2-A R-2A R-2A PP R-2A R-2A R-2A PP PP R-2A R-2A 

Discharge No. 1 2 3 4 5 6 1 8 9 10 11 12 
- - 

Concenlralion 
L i d  1s 

(mg/L except 
as noled) --- - - -- ---- - - 

Bod 5 
Boron 
Chloride 
Fluoride 
Grease and o i l  
Arsenic 
pH (pH units) 
Residual chlorine 
Settleable sol ids (ml/L) 
sul fate 
Suspended sol ids 
Surfaclanls as HEAS 
lenperalure (Celsius) 
Total dissolved sol ids 
Toxicity ( X  f ish survival) 
l u rb id i l y  (NTU) 
Radioactivity--alpha (pCl/Ll 
Radioactivity .-bela (pCl/L) 
Radioactivity--1ril iun (pCl/L) 
Rainfal l  (inches) 
Rainfal l  runoff (mill ions of gallons) 
Release v o l w  (mill inns of gallons) 

30 
1 
150 
I 
15 
0.05 
6 l o  9 p~ units 

( 1 ) ~ i m i l a l i o n  nnl required Lo be met during ra in fa l l .  
( 2 ) ~ l e r s  discharged shall no1 increase the nalural lu rb id i ly  of the receiving waters a t  the lime of discharge. 
( 3 ) ~ i m i l s  specified i n  T i l l e  17, Chapter 5, Subchapter 4, Group 3, A r l i c le  3, Section 30Z69 o f  tho Cali fornia Adninislralion tocle. 



Table VI-1. Ana ly t i ca l  Resul ts  for Water Releases 
(Sheet 2 o f  3)  

Rockwel 1 ~n terna t iona l ,  Rocketdyne Division 
1989 Annual Discharge Analysis Sumniry 
For NPOES Permi 1 CA001309 

Date 19 dun 26 Jun 10 Jul ' 20 Jill I Aug 1 AII~ 9 Arg 15 Allg 24 A I I ~  78 Aug 31 Aug 6 Scp 
Pond R,-2A R-2A R-2A R-?A R-2A PP R-2A R-7A R-7A R-7A R.74 

Discharge No. 13 14 1'5 16 17 18 19 20 23 74 21 72 
- -,-,-As,,---.,--- ---- - - ,.,,., ,... 

Concenlration 
Limi 1s 

(mgll. except 
as noted) 

, - - , 

Bod 5 30 3.0 2.5 1.8 1.0 <5.0 ~ 5 . 0  (5.0 11.0 <!i.O C5.0 0 <5.0 
Boron 1 0.3 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 
Chloride I 50 92.0 112.0 131.0 139.0 129.0 121.0 115.0 126.0 135.0 139.0 140.0 134.0 

E: Fluoride 1 0.7 0.2 0.2 0.2 0.2 0.3 0.2 0.3 0.2 0.2 0.1 0. 1 
, Grease and o i l  15 <1.0 (0.1 1 .  q1.0 1 .  c1.0 I .  (0.1 ~ 1 . 0  I .  c1.0 <l.U 

; g Arsenic 0.05 (0.01 (0.01 co.fll * t t t t " t 

. pH (pH uni ts)  6 Lo 9 pH units 8.3 8.7 8.8 8.2 8 .1  8.1 8.4 8.4 R.!j 8.0 8.1 8.1 
' I. Residual chlor ine 0.1 <0.04 4.04 (0.04 c0.04 (0.04 c0.04 c0.04 al.04 c0.01 c0.04 <0.04 ~11.04 

~ ~ 1 t I e . i b l c  sol ids (mill) 0.3 m l l l ( l )  <0.1 cO.1 (0.1 0.3 cO.1 0.1 0.4 0.3 I.! 0.7 0.7 0 .1  
Sulfate 300 165.0 119.0 114.0 103.0 120.0 146.0 1 ! 8 1  145.0 171.11 137.0 107.11 173.11 
Suspend~d sol ids 150(') 9.5 8.8 10.0 29.0 8.2 4.!j 77.11 37.0 16.0 9.7 16.0 1?.0 
Surfaclants as MRAS 0.5 0.0 0.0 0.0 0.0 c0.07 a.02 c0.07 c0.07 0.0 <0.02 .:0.07 0.0 
Tfinperal~rre (Celrias) 37.8 72.1 23.3 76.1 29.4 24.9 22.7 5 .  71.4 3 74.9 23.3 74.4 
Total dissolved solids 950 645.0 627.0 639.0 588.0 618.0 6'13.0 ti71.0 644.0 600.0 5li8.0 !iG9.0 5!31.0 
l o x i c i l y  (% f i sh  s r rv iva l )  91% m i n i m  100.0 100.0 100.0 100.0 llM.0 100.0 100.0 100.0 100.0 100.11 90.0 100.0 
Turhidi ly (NTII) (2) 5.0 5.0 2.0 13.0 Z.5 1.0 12.0 16.0 16.0 5.0 4.0 !i.O 
Radioac1ivity.-alpha (pCl/L) S,WO pc1/~(3)  3.0 3.0 2.0 3.0 0.0 0.3 2.0 0.0 1.0 z.0 1.0 3 .U 
Radioactivity-..bel.a (pC1/1.) 300 p ~ l l l . ( ~ )  7.0 5.0 7.0 8.0 3.0 5.0 7.0 9.0 13.0 9.0 7.0 

* * 4 
1 .0 

Radioaclivity .-tritiun (pt111 ~,OOO,OOO ~CIIL(~) * t t t t t * t a 

Rainfal l  (inches) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Rainfall runoff (mi l l ions of gallons) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Release volum (mil l inns of gallons) 4.44 1 . 4 1  5.22 6.43 6.43 1.93 3.69 4.13 4.67 7.93 1.01 1.49 

-. . .  .- , ,  , .. . .. .... ,. .- _ _ _  , _ ,  ,,,,,,,, 

( l ) l . imi la t ion no1 requirpd to be rl during r a i n f a l l .  
(1)Ualers discharged,shall no1 increase the natural Lurbidi ty of the receiving uaters a t  the Lim of discharge. 
(3)l. imils specified i n  T i t l e  17, Chapler 5, Subchapler 1, Croup 3, Ar t i c le  3, Seclion 30269 of the Cal i forn ia Adninislral ion Code. 



Table VI-1. Analyt ical  Resu l ts  for Water Releases 
(Shee t  3 o f  3) - 

Rockwl l  Inlernalional, Rocketdyne Division 
1989 Annual Discharge Analysis Sunnary 
For NPOES Pennil CA001309 --- ,-.- ,-- --a 

Oa l e  13 Sep I5 Sep 18 Sep 27 Sep 27 Sep 13 OcL 14 Nov 28 llov 15 k c  20 Oec 
Pond R-2A R-2A R-2A R-2A !A-2A A-ZA PP R-2A PP R-2A 

Oischarae Nn. 25 26 27 28 29 30 31 32 33 34 
~p 

Concenlralion 
Limi Lc 

(mg/~ except 
as noled) ----- .- . 

Bod5 30 4 . 0  c5.0 d5.0 <5.0 <5.0 4 . 0  <5.0 6 . 0  <5.0 c5.0 
Boron 1 0.2 0.3 0.2 0.3 0.3 0.2 0.3 0.3 0.2 0.2, 
Chloride 150 131.0 11.0 115.0 129.0 135.0 98.0 118.0 102.0 75.1 64.Z 

$ Fluoride 1 0.7. 0.2 0.2 0.1: 0.2 0.3 0.5 0.4 0.4 0.4 
: a Grease and o i  1 15 c1.0 <1.0 <1.0 1.0 1 .  I .  1 .  1 0 c1.O 
1 0  

w Arsenic 0.05 t f * a a t a t 
' 0  
I pH (pH units) 6 Lo 9 pH un l ls  8.6 8.5 8.1 8.3 8.3 8.6 7.9 8.3 8.2 8.6 
Z Residual chlorine 
N 

0.1 (0.04 ~0.04  C0.M <0.04 c0.04 c0.04 <0.04 <0.04 <0.04 <0.04 
Settleable solids (m1IL) 0.3 m l / l ( l )  0.1 0.3 0.2 0.3 0.2 0.1 0.1 <0.1 0.2 4J.1 
Sulfate 300 132.0 178.0 130.0 131.0 122.0 177.0 187.0 167.0 169.0 110.0 
Suspended sol ids 150( I 1  9.2 12.0 8.2 14.0 8.5 9.0 4.2 12.8 28.3 9.0 
Surfaclanls as M S  0.5 a.02 0.0 0.0 0.1 0.0 0.1 0.0 cO.02 0.0 0.0 
Tenperalure (Celsius ) 37.8 24.9 25.5 22.1 23.8 22.2 23.3 17.7 12.2 8.7 10.0 
Total dissolved sol ids 950 668.0 635.0 636.0 668.0 637.0 1 .  142.0 684.0 64R.0 612.0 
Toxici ty ( X  f i sh  survival)  90% mininun 100.0 100.0 100.0 100.0 60.0 100.0 100.0 90.0 90.0 100.0 
Turbidi ly (NTU) (2) 2.5 6.0 7.0 1.0 4.5 2.5 2.0 2.5 5.0 2.0 
Radioaclivity--alpha (pClI1.) 5 . ~ 0  ~c\IL(~) 0.0 4.0 3.0 7.0 0.0 3.0 4.0 1.0 2.0 5.0 
Radioac1iviLy.--beta (pCl/L) 300 p ~ ~ / ~ ( 3 )  8.0 1.0 7.0 10.0 20.0 7.0 16.0 4.0 8.0 5.0 
Radioact ivi ly. .- tr i l iun (pCIIL) 3,000,000p~1/1t(3) ~ 1 0 0 0  ~ 1 0 ~ )  ~ 1 0 0 0  c 1 ~ 0  ~ 1 0 0 0  4000  ~ 1 0 0 0  < 1 ~  <1000 
Rainfa l l  (inches) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Rainfal l  runo l l  (mi l l ions of gallons) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Release volume (mil l ions of gallons) 1.49 3.77 2.33 4.91 3.27 4.65 2 . 9  4.95 2.11 3.80 --- - --- --- - 
( ' ) l im i ta t ion  not required l o  be me1 during ra in fa l l .  
(Z)Ualers disc?arged.shall no1 increase Lhe natural Lurb id i ly  of Lhe r tce iv ing walers a1 Lhe Lime of discharge. 
(3 ) l im i t s  speclfled i n  l i l l e  17, Chapler 5, Subchapter 4, Group 3, A r l l c l e  3, Seclion 30269 o f  the Cal i lorn ia M n i n i s l r a l i o n  code. 



and th ree  cases o f  excess s e t t l e a b l e  s o l i d s  (17-Feb, 9-Aug and 24-Aug). This 

l i m i t  i s  n o t  imposed f o r  r a i n f a l l - r e l a t e d  discharges (17-Feb); t h e  summer 

exceedances r e s u l t e d  from the  extreme dryness o f  the  stream bed a t  t h e  end o f  

summer, lead ing  t o  a greater  suspension o f  p a r t i c u l a t e  mat te r  by the  f l ow ing  

water. The cause o f  t h e  low su rv i va l  o f  t h e  f i s h  i n  t h e  bioassay t e s t  o f  

27-Sep was n o t  i d e n t i f i e d .  

Groundwater 

A groundwater mon i to r ing  program has been i n  p lace  a t  the  SSFL s i t e  s ince 

1984. This  has been accomplished l a r g e l y  under the  d i r e c t i o n  and guidance o f  

t h e  r e g u l a t o r y  agency responsib le du r ing  the  per iod  1984 through J u l y  1989, 

the  Los Angeles o f f i c e  o f  t h e  C a l i f o r n i a  Regional Water Q u a l i t y  Contro l  

Board. (The EPA appointed the  C a l i f o r n i a  Department o f  Hea l th  Services 

[Region 3lBurbankl as lead agency i n  J u l y  1989.) Dur ing the  pas t  5 years, a 

network t h a t  now cons is ts  o f  147 on-s i te  we l l s  has been completed. Eighty- 

seven o f  these a r e  i n  the  Shallow Zone, and s i x t y  have been d r i l l e d  i n t o  the  

Chatsworth Formation, t h e  indurated sandstone t h a t  represents the  uppermost 

aqui fer  under ly ing  t h e  F a c i l i t y .  I n  1987, as p a r t  o f  the  statewide requ i re -  

ments under the  Toxic P i t s  Cleanup Act,  Rocketdyne submitted the  Hydrogeo- 

l o g i c a l  Assessment Report f o r  the  e n t i r e  f a c i l i t y  wh i l e  addressing the  ten  

RCRA-permitted sur face impoundment closures. (There are  no RCRA surface 

impoundments i n  Area IV.) Subsurface s o i l  sampling a t  over 150 l oca t i ons  has 

been accomplished. Routine q u a r t e r l y  chemical and r a d i o l o g i c a l  mon i to r ing  o f  

t h e  we1 1 s scheduled f o r  annual review i s  conducted according t o  the  moni tor ing 

p l a n  submitted t o  the  lead agency for  t h e  groundwater program. 

A t  the  F a c i l i t y .  Rocketdyne has s i x  remedial water treatment systems 

operat ing.  The combined treatment capac i ty  of these systems i s  nea r l y  

900,000 ga l  o f  solvent-contaminated water per  day. The u l t r a v i o l e t  

l i gh t l hyd rogen  peroxide treatment u n i t  (UVIH202) was a c t i v a t e d  i n  January 

1990. The f i v e  a i r  s t r i p p i n g  tower systems inc lude those a t  the  Area I Road 

(Bowl), A l fa .  Bravo. Canyon, and D e l t a  s i t e s .  The combined pumping t o t a l  o f  

these remediat ion u n i t s  has resu l ted  i n  treatment o f  129 m i l l i o n  gal  o f  



solvent-contaminated water since 1987. The sumnaries o f  the water qual i  t y  

resu l t s  f o r  the treatment systems are included i n  the bimonthly groundwater 

program reports submitted t o  the regulatory agencies. Although seasonal 

var ia t ions ex is t ,  examination o f  the resu l ts  has revealed tha t  there has been 

substant ia l  progress i n  groundwater remediation v i a  the treatment technologies 

u t i  l l z e d  by Rocketdyne. Notably, the contamination leve ls  have dropped slgni-  

f i c a n t l y  and the contamination, t o  date. has been contained on-site. 

I n  Ju ly  and August 1989. 17 deep wells and 2 shallow wells were con- 

structed i n  Area IV. Plans are i n  progress t o  batch the solvent-contaminated 

waters o f  these low-producing wel ls (about 1 gpm) and transport  them t o  the 

Batch Faci 1 i t y  UVIH202 Treatment System which i s  s i tuated a t  the side o f  the 
i 

Area I1  Service Road. The bulk o f  the Area I V  shallow groundwater i s  seasonal 
I 

I 
and dependent upon ra ln lna tu ra l  drainage patterns. Groundwater has been 
encountered consistent ly i n  only three shallow zone wells (RS-11. ES-31, and ! 

the newest RS well, RS-28). The surface water sampling occurs r a r e l y  because 

I t i s  rain-prompted. Documentation o f  these r a i n f a l l  events since November 

1989 has been submitted t o  the Regional Water Qua l i t y  Control Board (Los 

Angeles area). I n s u f f i c i e n t  runof f  was col lected i n  1989 t o  permit analysis 

f o r  chemical consti tuents. 

The solvents found i n  the groundwater include tr ichloroethylene and i t s  

fami ly  o f  decomposition products. The resul ts  o f  the analyses o f  the Area I V  

wells have been documented i n  the "Area I V  (Phase 111) Groundwater Investiga- 

t i o n  Report" prepared f o r  Rocketdyne by Groundwater Resources Consultants. 

Inc.. i n  December o f  1989. Additional treatment options are being considered. 

pending DOE funding. These include an a i r  s t r ipp ing  tower u n i t  o r  a UVIH202 

u n i t  on-site i n  Area I V .  o r  newer technologies (treatment using solar radia- 
t ion)  being proposed under DOE contracts. 

During 1989. Rocketdyne requested permission o f  the Brandeis-Bardin 

organization t o  d r i  11 two addi t ional  o f f - s i  t e  wells nearer the Area I V  border, 

between Rocketdyne and t h e i r  property. To date. none o f  the ex is t ing  

Brandeis-Bardin wel ls i n  the d i rect ton o f  the groundwater f low have shown any 



evidence of contamination. Brandeis-Bardin is considering the Rocketdyne 

request for more drilling on their property. 

In addition to the wastewater discharge limitations, atmospheric pollu- 

tant discharge limitations are imposed by the Ventura County Air Pollution 

Control District (APCD) Permit 0271 on several natural-gasloil-fired sodium 

heaters operated by ETEC for component testing. The limitations for 1989 are 

9.46 tonslyr for reactive organic compounds. 140.06 tonlyr for oxides of 

nitrogen, 3.05 tonslyr for particulates, 0.60 tonslyr for oxides of sulfur, 

and 37.44 tonslyr for carbon monoxide. These limits were increased by the 

District to reflect the results of source testing performed by KVB on the H-1 
and H-2 heaters. No operations resulted in emissions exceeding these limi ts. 

These limits may be modified during 1990 due to planned changes on hardware 

for H-1. H-2, and H-101 gas-fired boilers. The facility was inspected by the 
VAPCD in November 1989 as part of its routine semiannual inspection program. 

No violations were cited relative to DOE operations. 

There were no draft or final environmental impact statements or reports, 

site assessments, or remedial action reports produced during 1988. Addi- 

tionally, there were actions taken by local authorities relative to 

CERCLAISARA activities or Notices of Violation. 



ATTACHMENT TO SECTION VI  

NPDES PERMIT CA0001509 

The Board has n o t i f i e d  the discharger and interested agencies and persons 

o f  i t s  i n t e n t  t o  renew waste discharge requirements f o r  t h i s  discharge and has 

provided them wi th  an opportunity t o  submit t h e i r  w r i t t en  views and 

recommendations. 

The Board. i n  a pub l i c  hearing, heard and considered a l l  comnents per- 

t a i n i ng  t o  the discharge and t o  the ten ta t i ve  requirements. 

This Order shal l  server as a Natlonal Pol lu tant  Discharge El iminat ion 
1 

System permit pursuant t o  Section 402 o f  the Federal Hater Po l lu t ion  Control 
I 

Act, o r  amendments thereto. and shal l  take e f f ec t  a t  the end o f  10 days from I 
i 

the date o f  i t s  adoption. provided the Regional Administrator, EPA, has not 

objections. 

I T  I S  HEREBY ORDERED, t ha t  Rockwell In ternat ional  Corporation. Rocketdyne 
Divis ion.  

I n  order t o  meet the provisions contained i n  Div is ion 7 o f  the Ca l i fo rn ia  

Hater Code and regulations adopted thereunder, and the provisions o f  the 
Federal Water Po l lu t ion  Control Act and regulations and guide1 i nes 

adopted thereunder, shal l  coanply wi th  the fol lowing: 

A. Ef f luent Limitat ions 

1. The discharge shal l  be l im i t ed  t o  f i l t e r e d  domestic wastewater and 

i ndus t r i a l  wastewater only. as proposed. 



2. The discharge o f  an e f f l u e n t  i n  excess o f  the  f o l l o w i n g  l i m i t s  i s  

p roh l  b i  ted: 

c o n s t i t u e n t  

Tota l  d isso lved s o l i d s  

O i l  and grease 

Ch lo r i de  

S u l f a t e  

F luo r ide  

Boron 

Sur fac tan ts  (as MDAS) 

Residual c h l o r i n e  

mgl l  
1 blday* 

mgl l  
I blday* 

mgl l  
1 blday* 

mgl l  
1 blday* 

mgl l  
1 blday* 

mgl l  
1 blday* 

mg 11 
1 blday* 

mgl l  

D i  scharae L i m i t a t i o n s  
Maximum 

*Based on a t o t a l  waste f l o w  o f  160 m l l l i o n  ga l lons  per  day. 

3. The d a i l y  discharge r a t e  s h a l l  be obtained from t h e  f o l l o w i n g  calcu- 

l a t i o n  f o r  any calendar day: 

4 2 4  N 
D a i l y  discharge r a t e  = Qi ci 1 

i n  which N i s  the  number o f  samples analyzed i n  any calendar day. 

Qi and C1 are  the  f l ow  r a t e  (MDG) and the  cons t i t uen t  concentra- 

t i o n  (mgl l ) ,  respect ive ly ,  which are associated w i t h  each o f  the N 

grab samples which may be taken i n  any calendar day. I f  a 



composite sample i s  taken. C1 i s  the concentration measured i n  the 

composite sample and Qi i s  the average f low ra te  occurring during 

the per iod over which samples are composited. 

4. The pH o f  wastes discharged sha l l  a t  a l l  times be w i th in  the range 

6.0 t o  9.0. 

5. The temperature o f  wastes discharged shal l  not exceed 100'F 

6. Wastes discharged shal l  not contain v i s i b l e  o i l  o r  grease. and shal l  

not cause the appearance o f  grease. o i l  o r  o i l y  s l i ck ,  o r  persistent 
foam i n  the receiv ing waters o r  on channel banks, walls, inverts,  o r  

other structures. 

7. Wastes discharged shal l  not cause the formation o f  sludge deposits. 

8. Neither the disposal nor any handling o f  waste sha l l  cause po l l u t i on  

o r  nuisance. 

9. Wastes discharged shal l  not  damage f lood control  structures or 

f a c i l i t i e s .  

10. This discharge shal l  not cause a v i o la t i on  o f  any applicable water 

q u a l i t y  standard f o r  receiv ing waters adopted by the Regional Board 
o r  the State Hater Resources Control Board as required by the 

Federal Water Po l lu t ion  Control Act and regulations adopted there- 

under. I f  more str ingent applicable water qua l i t y  standards are 

promulgated o r  approved pursuant t o  Section 303 o f  the Federal Water 

Po l lu t ion  Control Act. o r  amendments thereto, the Board w i  11 rev1 se 
and modify t h i s  Order i n  accordance wi th  such more str ingent 

standards. 

11. Wastes discharged shal l  not increase the natural t u r b i d i t y  o f  the 

receiv ing waters a t  the time of discharge. 



011, o i l y  ma te r i a l ,  chemicals, refuse,  and o the r  wastes s h a l l  n o t  be 

s to red o r  p laced where they could be p icked up by r a i n f a l l  and d i s -  

charged t o  sur face waters. 

The wastes discharged s h a l l  no t  conta in  phenols, mercaptans. o r  

o the r  substances i n  concentrat ions which would impart  t as te ,  odors, 

co lo r .  foaming o r  o the r  ob jec t i ona l  c h a r a c t e r i s t i c s  t o  r e c e i v i n g  

waters. 

The wastes discharged s h a l l  no t  cause rece i v ing  waters t o  conta in  

any substance i n  concentrat ions t o x i c  t o  human, animal, p lan t ,  o r  

f i s h  l i f e .  

R a d i o a c t i v i t y  s h a l l  no t  exceed the  l i m i t s  s p e c i f i e d  i n  T i t l e  17. 

Chapter 5.  Subchapter 4. Group 3, A r t i c l e  3. Sect ion 30269. o f  the  

C a l i f o r n i a  Admin is t ra t i ve  Code. 

Domestic wastes discharged t o  watercourses s h a l l  a t  a l l  t imes be 

adequately d i s in fec ted .  For the  purpose o f  these requirements, the 

wastes s h a l l  be considered adequately d i s i n f e c t e d  i f  the  median 

number o f  c o l i f o r m  organi sms a t  some p o i n t  i n  the  treatment process 

does n o t  exceed 2.2 per  100 m f l l i l i t e r s  and the  number o f  c o l i f o r m  

organi sms does no t  exceed 23 per  100 m i l  li 11 t e r s  i n  more than one 

sample w i t h i n  any 30-day per iod.  The median value s h a l l  be deter- 

mined from samples taken on seven sampling days each week, a t  l e a s t  

one sample per  sampling day. co l l ec ted  a t  a t ime when wastewater 

f l o w  and c h a r a c t e r i s t i c s  a re  most demanding on the  treatment f a c i l i -  

t i e s  and d i  s i n f e c t i o n  procedures. 

Domestic wastes discharged t o  watercourses s h a l l  have received 

treatment equ iva len t  t o  t h a t  o f  a f i l t e r e d  wastewater. 

F i  1 t e red  wastewater means an ox id ized,  coagulated, c l a r i f i e d  waste- 

water which had been passed through na tu ra l  undisturbed s o i l s  



o r  f i l t e r  media. such as sand or  diatomaceous earth, so tha t  the 

t u r b i d l t y  as determined by an approved laboratory method does not 

exceed an average operating t u r b i d l t y  o f  2 t u r b i d l t y  un i ts  and does 
not  exceed 5 t u r b i d i t y  un i ts  m r e  than 5 percent o f  the time during 
any 24-hour period. 

Nothing herein sha l l  be construed t o  prevent the use o f  any alterna- 

t i v e  treatment processtes) provided tha t  they can be demonstrated t o  

the sa t i s fac t ion  o f  the Executive O f f i ce r  t o  achieve compliance wlth 
the  e f f luen t  l im i t a t i ons  and requirements. 

The average f i n a l  e f f l uen t  concentrations shal l  not exceed 15 per- 
cent by weight o f  the average sewage treatment p lan t  i n f l uen t  con- 

centrat ions o f  BOD520'C and suspended so l ids  during periods o f  
d l  scharge. 

Wastes discharged sha l l  not contain heavy metals, arsenic. o r  
cyanide i n  concentrations i n  excess o f  the mandatory l i m i t s  con- 
tained i n  the current Ca l i fo rn ia  Department o f  Health Drinking Hater 

Standards. 

The t o x i c i t y  o f  the e f f luen t  shal l  be such tha t  i n  a standard 
96-hour s ta t1  c o r  flow-through bioassay i n  undiluted e f f l uen t  a t  
l eas t  90 percent o f  t e s t  organisms shal l  survive a t  leas t  90 percent 

of the time wl th  no single t e s t  producing 70 percent o f  survival .  



APPENDIX A 

COMPARISON OF ENVIRONMENTAL RADIOACTIVITY DATA 
FOR 1989 WITH PREVIOUS YiARS 

This sec t l on  compares environmental mon i to r ing  r e s u l t s  f o r  t h e  calendar 

year  1989 w i t h  prev ious annual data f o r  the  purpose o f  i d e n t i f y i n g  and 

exp la in ing  long-term trends. 

The data presented i n  Tables A-1 through A-4 summarize pas t  annual aver- 

age r a d i o a c t i v i t y  concentrat ions. These data show the  e f f e c t s  o f  both the  

sho r t - l i ved  and long-1 i ved  r a d i o a c t i v e  fa1 l o u t  from nuclear  weapons t e s t s  and 

t h e  1986 Chernobyl acc ident  superimposed on the  na tu ra l  r a d i o a c t i v i t y  inherent  

i n  t h e  var ious  sample types. 

The data shown f o r  gross alpha a c t i v i t y  i n  samples t h a t  a re  genera l l y  

t h i c k  compared t o  the  range o f  the  alpha p a r t i c l e s  represent  a marked change 

from e a r l i e r  . repor ts  i n  the  manner o f  c a l c u l a t i n g  and r e p o r t i n g  them. This 

change r e f l e c t s  the  gradual r e d i r e c t i o n  o f  the  mon i to r ing  program from moni- 

t o r i n g  t o  measurement. Previously.  alpha count data had been converted t o  

alpha a c t i v i t y  concentrat ions by us ing  an e f f i c i e n c y  f a c t o r  f o r  a t h i n  

e lec t rop la ted  source, and the  r e s u l t s  were monitored f o r  changes from p r i o r  

values. This r e s u l t e d  i n  a r t i f i c i a l l y  low numerical values f o r  the  alpha 

a c t i v i t y  i n  several sample media. S t a r t i n g  w i t h  the  1984 repo r t ,  the  alpha 

a c t i v i t y  concentrat ions f o r  these media are repor ted based on an e f f i c i e n c y  

f a c t o r  der ived from a sample w i t h  d t s t r i b u t e d  alpha a c t i v i t y  t h a t  i s  t h i c k  

r e l a t i v e  t o  t h e  alpha p a r t i c l e  range. For screening purposes, t h i s  has no 

e f f e c t .  However, the  values repor ted more c lose l y  represent the  ac tua l  alpha 

a c t i v i t y  e x i s t i n g  i n  the  environment. I n  c a l c u l a t i n g  t h e  average concentra- 

t i o n  values. a1 1 values. i n c l u d i n g  negat ive values, a re  included. This method 

o f  uncensored data averaging, recommended by DOEIEP-0023, a f f o r d s  a b e t t e r  

est imate o f  the  cen t ra l  value and d ispers ion  o f  the  data. A l l  l i m i t s  o f  e r r o r  

repor ted i n  the  tab les  are  f o r  one standard dev ia t i on  (1 sigma). Usual ly .  

these show the  d ispers ion  o f  the  measured values about the  mean. These two 



changes i n  data in te rp re ta t ion  r e s u l t  i n  noticeable dif ferences i n  the data 

shown i n  the h i s t o r i c a l  comparisons. I t  must be recognized tha t  these d i f -  

ferences do not r e f l e c t  changes i n  environmental r ad ioac t i v i t y  but merely 

r e s u l t  from the evolut ion o f  the monitoring program. 

Over the long per iod tha t  the envtronmental program has been i n  opera- 

t ion,  evolut ionary changes have been made i n  order t o  provide inore e f fec t i ve  

data. I n  some cases, t h i s  i s  read i l y  apparent i n  the data. For example, i n  
Table A-1. a small but abrupt increase i n  the alpha a c t i v i t y  reported f o r  s o i l  

occurs i n  1971. This increase, which i s  observed i n  both the on-site and the 

o f f - s i t e  samples, resul ted from use o f  an improved counting system wi th  a 

th inner sample configuration. The thinner sample increased the s e n s i t i v i t y  of 

the detector t o  alpha-emitting radionuclides. which resul ted i n  a higher 

measured spec i f i c  sample a c t i v i t y .  

S imi lar ly ,  p r i o r  t o  1971. t o t a l  a c t i v i t y  i n  ambient a i r  was measured. 

combining both alpha and beta a c t i v i t y .  I n  1971, measurements were begun tha t  

allowed separate i d e n t i f i c a t i o n  o f  these two types o f  radiat ion.  

I n  1984. reca l ib ra t ion  o f  the alpha counting method f o r  t h i ck  samples 

was achieved. resu l t i ng  i n  determination o f  the absolute alpha a c t i v i t y  i n  
these samples ra ther  than the r e l a t i v e  values previously used f o r  monitoring 

purposes. Comparison o f  the values f o r  1988 as determined by the re la t i ve  

method wi th  those f o r  p r i o r  years shows no s ign i f i can t  dif ference. 

I n  l a t e  1985, a new automatic low-background gas f low proport ional 

counting system was placed i n  operation f o r  counting most environmental sam- 
ples. The new system was used f o r  a l l  sample types tha t  were analyzed during 

1988. Gamna spectroscopy i s  performed wi th  a high-purl t y  germanium detector 

(HPGe) coupled t o  a multichannel analyzer (MCA) with prograinnable radionucl ide 
l i b r a r i e s  and e f f i c iency  cal ibrat ions.  



TABLE A-1 

SOIL RADIOACTIVITY DATA--1970 THROUGH 1989 

On-si t e  Average 
(pc i  l g )  

O f f - s i t e  Average 
(pCi 19) 

- - 

Number o f  Number of 
Year Samples Alpha Beta Samples Alpha Beta 

"The change i n  alpha a c t i v i t y  a f t e r  1983 i s  the  r e s u l t  o f  an improved 
c a l i b r a t i o n  method t h a t  provides a t r u e  measure o f  alpha a c t i v i t y  i n  
t h i c k  samples r a t h e r  than the  r e l a t i v e  values used prev ious ly .  This 
i s  discussed i n  d e t a i l  i n  Sect ion 111, Par t  A. Values fo r  1989 
us ing t h e  p r l o r  method would be 0.81 f o r  the on-s i te  average. 



TABLE A-2 

SSFL SITE SUPPLY HATER RADIOACTIVITY DATA-- 
1970 THROUGH 1989 

Number o f  Aver ge Alpha 8 Aver ge Beta 
Year Samples (10- ptilml) (10- 8 pCiIml) 

1989* 24 1.67 4.4 

1972 24 0.22 3.7 

1971 24 0.28 4.9 

1970 24 0.18 5.3 

*The change i n  alpha a c t i v i t y  a f t e r  1983 i s  the r e s u l t  
o f  an improved ca l ib ra t ion  method tha t  provides a t rue 
measure o f  alpha a c t i v i t y  i n  t h i ck  samples ra ther  than 
the r e l a t i v e  values used previously. This i s  discussed 
I n  de ta i l  i n  Section 111, Part A. The value f o r  1989 
using the p r i o r  method would be 0.38. 



TABLE A-3 

ROCKETDYNE DIVISION RETENTION POND RADIOACTIVITY 
DATA--1970 THROUGH 1989 

I n t e r i m  Retent ion F ina l  Retent ion Pond 
Pond Water R-2A Water 

6 12 
- p~~~ - ~ - ~- 

Average Average 
Number (10-9 pCi I m l  ) Number (10-9 pCi l m l )  

o f  o f  
Year Samples Alpha Beta Samples Alpha Beta 

*The change i n  alpha a c t i v i t y  a f t e r  1983 i s  the  r e s u l t  o f  an 
improved c a l i b r a t i o n  method t h a t  provides a t r u e  measure o f  
alpha a c t i v i t y  i n  t h i c k  samples r a t h e r  than the  r e l a t i v e  values 
used prev ious ly .  Values f o r  1989 us ing the p r i o r  method would 
be as fo l lows:  

I n t e r i m  r e t e n t i o n  pond: 0.15 
F ina l  r e t e n t i o n  pond: 0.25 



TABLE A-4 
AMBIENT A I R  RADIOACTIVITY CONCENTRATION DATA--1 970 THROUGH 1989 

De Sot$ Average 
( 10- uCi l m l  

SSFL Average 
(10-12 uCi I m l  ) 

Number o f  Number o f  
Year Samples A1 pha Beta Samples A1 pha Beta I 

*Ambient a i  r alpha rad ioact iv t  t y  values were included i n  the beta 
values and not reported separately p r i o r  t o  1971. 



The ambient r a d i a t i o n  mon i to r ing  r e s u l t s  show a cont inu ing  long-term 

v a r i a t i o n  t h a t  had been apparent i n  prev ious years bu t  i s  unre la ted  t o  opera- 

t i o n s  on-s i te .  Independent measurements and intercomparisons support the  va l -  

ues measured by  t h e  bulb-type dosimeters. With the  except ion o f  apparent 

changes r e s u l t i n g  from improvements i n  a n a l y t i c a l  methods and i n t e r p r e t a t i o n  

o f  the  data, t h e  s o i l ,  water, and a i r  r a d i o a c t i v i t y  r e s u l t s  a r e  no tab ly  

constant  over  t h e  pas t  20 years. I n  p a r t i c u l a r ,  environmental r a d i o a c t i v i t y  

data f o r  De Soto show no reduct ion  i n  t h e  measured l e v e l s  below those t h a t  had 

been observed du r ing  t h e  f u e l  f a b r i c a t i o n  operat ions t h a t  were d iscont inued i n  

1982 conf i rming t h a t  those l e v e l s  represent  na tu ra l  r a d i o a c t i v i t y .  



APPENDIX B 
ENVIRONMENTAL MONITORING PROGRAM QUALIN CONTROL 

Thl s appendi x describes the qual 1 t y  assurance (QA) elements t ha t  are 
Incorporated i n t o  the Rocketdyne program t o  ensure t ha t  data produced are as 

meantngful as possl b l  e. 

PROCEDURES 

Procedures followed include: sample selection; sample col  lec t lon;  pack- 

aging. shipment , and handling o f  samples f o r  o f f - s i t e  analysis; sample prepar- 

a t i on  and analysis; the use o f  radioact ive reference standards; ca l ib ra t ion  
methods and instrument QA; and data evaluation and report ing. 

RECORDS 

Records, general 1 y cover the fo l lowing processes: f i e l d  sample co l lec t ion  
and laboratory i d e n t i f i c a t i o n  coding; sample pteparatlon method; rad ioac t i v i t y  

measurements (counting) o f  samples. Instrument backgrounds. and analy t ica l  

blanks; and data reduction and ver i f i ca t ion .  

Qua l i t y  control  records f o r  laboratory counting systems include the 
resu l ts  o f  measurements o f  radi,oactive check sources, c a l l  b ra t ion  sources, 
backgrounds, and blanks, as well  as a complete record o f  a l l  maintenance and 
servlce. 

Records re la t i ng  t o  overa l l  laboratory performance include the resu l ts  o f  
analysi s o f  qual i t y  control samples such as analy t ica l  dupl l  cates. I nterlabor- 
a tory  cross-check samples and other qua l i t y  control analyses: use o f  standard 
(radioactive) reference materials t o  prepare working standards; and cal  lbra- 

t i o n  o f  analy t ica l  balances. 



The f o l l o w i n g  s p e c i f i c  elements o f  q u a l i t y  con t ro l  a re  used f o r  the 

Rocketdyne program: 

Reagent Qua l i  ty--Reagent-grade chemicals and c e r t i f i e d  grade 
count ing gas used. 

Laboratory Vent i  lation--Room a i r  supply i s  c o n t r o l  l e d  t o  min i -  
mize temperature var iance and dus t  incurs ion .  

Laboratory Contamination--Perlodl c 1 aboratory contaminat ion 
surveys f o r  f i x e d  and removable sur face contaminat ion are  per- 
formed. Areas are  cleaned r o u t i n e l y  and decontaminated when 
necessary. 

Contro l  Charts--Background and reference source con t ro l  char ts  
for  count ing equipment a r e  maintained t o  evaluate s tab i  1 i t y  and 
response character1 s t i  cs. 

Laboratory Intercomparisons--Rocketdyne p a r t i c i p a t e s  i n  the  
DOE-EML-QAP, and I n  t h e  DOE Environmental Dosimeter I n t e r -  
comparison Pro jec t .  

Dup l ica te  Samples--Dupl i c a t e  samples a r e  obta ined monthly a t  
randomly selected environmental sampling loca t ions .  Ana ly t i ca l  
data a r e  s t a t i s t i c a l l y  evaluated t o  determine the  c o r r e l a t i o n  
c o e f f i c i e n t s  f o r  each media type f o r  the  annual sample set.  

C a l i  b r a t i o n  Standards--Counti ng standard r a d i o a c t i v i t y  values 
are  t raceab le  t o  the  Nat ional  I n s t i t u t e  o f  Standards and Tech- 
nology pr imary standards. 
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APPENDIX E 

ALTERNATIVE UNITS FOR RADIOLOGICAL DATA 

Conversion 
I n  Non-SI I n  S I  Factor From 

Uni ts  Uni ts  Non-SI t o  S I  Unitsa 

A c t i v l  ty concentrations (envi- 
ronmental ) 

A l  rborne par t i cu la tes  and gas pCl l m  ~ ~ l m ~  3.70E - 02 

Liquids (water. milk. etc.) pCi lQ ~ q l a  3.70E - 02 

Sollds ( so i l ,  sediment. 
vegetation. foodstuf f ,  etc.) pCi lg  Bq/kg 3.70E - 05 

A c t i v l  t y  concentrations 
(e f f luen t )  

Gas ( a i r )  (dl 1mQ) Balm3 3.70E + 10 

L i  qui d (pci Imp)b BqIQ 3.70E + 07 

Exposure r a t e  (environment) Rlh Clkg h 2.58E - 04 

Absorbed dose mrad GY 1 .WE - 05 
Dose equivalent mrem Sv 1.00E - 05 

Dose equivalent r a t e  
(conmi tment ) mremlyear Svlyear 1.00E - 05 

'TO convert non-SI un i ts  t o  S1 units, mu l t i p l y  the non-SI un i ts  by the 
conversion factor.  

b~dopted because o f  establlshed convention and use i n  maximum permissible 
concentration (MPC) tabulations. 
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